
Rocky Flats Environmental Technology Site 

~~~~ ~ ~ 

1995 Year End Dam Inspection and Monitoring Report 

March 11,1996 

Rocky Mountain Remediabon Services, L. L. C. 



1 PURPOSE 

2 BACKGROUND 

3 DISCUSSION 

3 I SUMMARY OF OVERALLD~ STATUS 
3 2 DMA-1 

3 2 1 Dam Condition 
3 2 2 Field Observations 
3 2 3 Actions Performed in 1995 
3 2 4 Monitoring Activities 

3 2 4 1 Pond Elevatm 
3 2 4 2 SeepageAVetAreas 

3 2 5 Recommended Achons 
3 2 5 1 Pnonty Achons 
3 2 5 2 Other Recommended Actions 

3 2 6Actions Currently Funded in 1996 

3 3 1 Dam Condition 
3 3 2 Field Observations 
3 3 3 Actions Performed in 1995 
3 3 4 Monitoring Activities 
3 3 4 1 Pond Elevahon 
3 3 4 2 Seepage/wetAreas 

3 3 5 Recommended Actions 
3 3 5 I m o n t y ~ ~ o n s  

3 3 DAM A-2 

3 3 5 2 Other Recommended ActIons 
3 3 6 Actions Currently Funded in 1996 

3 4 1 Dam Condition 
3 4 2 Field Observations 
3 4 3 Actions Performed in 1995 
3 4 4 Monitoring Achvities 
3 4 4 1 Pond Elevatton 
3 4 4 2 Piezometers 

3 4 DAM A-3 

3 4 4 3 s w n e t  Areas 
3 4 5 Recommended Actions 

3 4 5 1 HI& F’nonty Act~ons 
3 4 5 2 honty Achons 
3 4 5 3 Other RecommendedA&ons 

3 4 6 Actions Currently Funded tn 1996 

3 5 1 Dam Condition 
3 5 2 Field observations 
3 5 3 Actions Performed in 1995 
3 5 4 Monitoring Activities 
3 5 4 1 Pond Elevatton 
3 5 4 2 Piezometers 
3 5 4 3 Inclmometers and Movement Monume 
3 5 4 4 Dcjplacement 

3 5 5 1 Pnonfy Act~om 
3 5 5 2 other Recommended Acttons 

3 5 D m A - 4  

3 5 5 Recommended Ac hons 

TABLE OF CONTENTS 

P 

nts 

1 

1 

1 

1 
2 
2 
2 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
9 
9 
9 
9 

10 
11 
11 
11 

1995 Year End Dam Inspecbon and Monitonng Report 0 1  



3 5 6Actions Currently Funded in 1996 

3 6 I Dam Condition 
3 6 2 Field Observations 
3 6 3 Actions Performed in 1995 
3 6 4 Monitoring Activities 

3 6 4 1 Pond Elevahon 
3 6 4 2 Piezometers 
3 6 4 3 SeepageIWetAreas 

3 6 5 Recommended Actions 
3 6 5 1 Pnonty Adom 
3 6 5 2 other Recommended Actms 

3 6 DAMB-1 

3 6 6Actions Currently Funded in I996 

3 7 I Dam Condition 
3 7 2 Field Observations 
3 7 3 Actions Performed in I995 
3 7 4 Monitonng Achvrhes 

3 7 4 1 Pond Elevahon 
3742SeqagfletAreas 

3 7 5 Recommended Acbons 
3 7 5 1 PnontyA&ons 
3 7 5 2 Other Recommended A&om 

3 7 6 Actions Currently Funded in I996 

3 8 I Dam Condition 
3 8 2 Field Observuhons 
3 8 3 Actions Performed in I995 
3 8 4 Monitoring Activibes 

3 8 4 1 Piezometers 
3 8 4 2 Seepage/wetAreas 

3 8 5 Recommended Achons 
3 8 5 1 Pnonty Adom 
3 8 5 2 Other Recommended Act~ons 

3 7 DAMB-2 

3 8 DAMB-3 

3 8 6Actions Currently Funded in 1996 

3 9 I Dam Condihon 
3 9 2 Field Observations 
3 9 3 Actions Performed in 1995 
3 9 4 Monitoring Activities 

3941SeepageIWdAreas 
3 9 5 Recommended Actions 

3 9 5 1 Pnonty A&om 
3 9 5 2 Other Recommended Act~ons 

3 9 D m B - 4  

3 9 6Actions Currently Funded in I996 

3 I O  I Dam Condition 
3 I O  2 Field Observations 
3 I O  3 Actions Performed in 1995 
3 I O  4 Monitonng Activities 

3 10 DAMB-5 

3 10 4 1 Pond Elevahon 
3 10 4 2 Pimmeters 
3 10 4 3 Inchornetem and Movement Monuments 
3 10 4 4 D~splacement 

3 10 5 1 Pnonty Actions 
3 IO 5 Recommended Ac tions 

I2 
11 
i1 
I I  
12 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 
17 
18 
18 
18 
18 
18 
19 
19 
19 
19 
20 
21 
21 
21 

~~ ~~~ ~- 

1995 Year End Dam Inspechon and Monitonng Report 11 



3 10 5 2 Other Recommended Acttons 
3 10 6 Actions Currently Funded in 1996 

3 1 I I Dam Condition 
3 I I 2 Field Observations 
3 11 3 Actions Performed in I995 
3 I 1  4 Monitonng Activities 

3 11  4 1 Seepagelwet Areas 
3 I I 5 Recommended Achons 

3 1 1 5 1 figh Pnonty Act~om 
3 1 1 5 2 Pnonty AtAons 
3 11 5 3 Other Recommended Act~ons 

3 11 D N C - 1  

3 I I 6 Actions Currently Funded in 1996 

3 I2 I Dam Condition 
3 12 2 Field Observations 
3 12 3 Actions Performed in 1995 
3 I2 4 Monitoring Activities 

3 12 4 1 Pond Elevabon 
3 12 4 2 Piezometers 
3 12 4 3 Inchnometem and Movement Monuments 
3 12 4 4 Dqlacement 

3 12 5 1 Pnonty Aaons 
3 12 5 2 Other Recommended Acttom 

3 12 DAM C-2 

3 12 5 RecommendedActions 

3 I2 6 Actions Currently Funded in 1996 

3 13 1 Dam Condition 
3 13 2 Field Observations 
3 13 3 Actions Performed in 1995 
3 13 4 Monitoring Activities 

3 13 4 1 Pond Elevabon 
3 13 4 2 Piezometers 
3 13 4 3 SeepagNetArcas 

3 13 5 Recommended Actions 
3 13 5 1 Pnonty Acbom 
31352OtherRecommendedA~ons 

3 13 LANDFILLDAM 

3 13 6Actions Currently Funded in 1996 
APPENDIX A - PHOTOGRAPHS OF NEW ITEMS OF CONCERN 

APPENDIX B - DAM INSPECTION CHECKCISTS 

APPENDIX C - DISPLACEMENT AND SEEPAGE MONITORING F'IELD SHEETS 

APPENDIX D - POND AND PIEZOMETER ELEVATION GRAPHS 

APPENDIX E - MOVEMENT MONUMENT MONITORING RESULTS 

APPENDIX F - INCLINOmTER MONITORING RESULTS 

21 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
25 
26 
26 
26 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 
29 
29 
29 
29 

1995 Year End Dam Inspectmi and Monitonng Report - I l l  



1 PURPOSE 

Visual mspect~ons were conducted m the spnng and fall/wmter of 1995 of the 12 earthen dams located at the 
Rocky Flats Envlronmental Technology Site (RFETS) by Rocky Flats Opera- Contractor (RFOC) dam 
i q o n  personnel, currenth7 under Rocky Mountam Remedwon Semces, L L C (RMRS) The purpose of 
these mspechons was to ident@ apparent deficlencles assmated mth the dams that may have occurred throughout 
the year, to evaluate the complebon of recommended work slnce prmous mpemons, and to re-wit prev~ow 
recommendabons of vanow enmes 

Momtonng actmtxs are performed routmely for instrumentabon located at the,- and for seepagdwet areas and 
cllsplacements (cracks, sloughs) Momtonng is conducted to a d  m determmng a dams conhaon by physically 
measunng changes whch may occur at the dam 
T ~ I S  report summar~zes the 1995 mpechon and momtonng findmgs and results, as well as the c o d a o n  and 
overall performance of each dam. 

2. BACKGROUND 

Intermdate mpect~ons of Dams A-1, A-2, A-3, A-4, B-1, B-2, B-3, B-4, B-5, C-1, C-2, and the Smtary Landfill 
Dam were performed in May and June, and in October, November, and December of 1995 Momtonng actmt~es 
were performed on a conbnual basu throughout the year, and are dlsamed for each dam below 

The dam impemon and morutonng actmbes generally followed the outhe of the draft Pond and Dam Momtonng 
and I n w o n  Gudance, Procedure A-Q64-DIP-001 (DIP) The Emergency Response Plan for Farlure of Dams 
A-4, B-5, and C-2, Procedure 1-A25-5500-06 08, (ERP), also governs achom pedormed at the referenced dams 
based on pond and piezometer elevaaons, seepage, Qsplacements, and other potenhal dam falure mecbamsms 

Recommendabons mclude those from tlus years mspechons, as well as those from prmous i ~ o n s  or 
evaluabons that are currently applicable, and IISt the idenwng enmy (OfEce of the State Engneer (SE), Federal 
Energy Regulatory Comrmssion (FERC), Umted States Army Corps of Engrneers (USACE), Woodward-Clyde 
consultants (WC), RFOC) 

3. DISCUSSION 

The followng IS a summary of observabons hsted in the field, momtonng results and evaluat~ons for vanous 
actn&es/instrumentabon assocliited wth the dam, and a 1- of requlred and recommended a&ons that have 
been idenMed at each dam. 

Each dam IS rated as “good“, ‘~quest~onable”, or “ p r ”  in condmon. To be rated as “good”, a dam must have no 
reqwred achons other than momtonng achwbes, and the morutonng actrvlhes need to inhate  no conams 
assmated mth them. A dam rated “que&onable” mdmtes that full e o n  or momtonng of aIl necessafy 
items could not be completed, that a defiaency exlsts that may affect the safety of the dam, or that mspechons or 
morutonng actlmbes are mconclusive about a c e m n  conQbon. A dam in “pr” condltron 1s one that e o n  
or momtonng m b e s  in&cate a con&bon that d, or wl1 Irkely, result m the Mure or mproper funct~onmg of 
the dam Items hsted under “Pnonty ActIons” need to be satdactonly completed for a dam to be Med in “good” 
condrbon A dam listed in “poor” condbon reqwres sabsfactory completron of “figh Pnonty Act~ons” in order 
for the con&bon to be upgraded 

3 1 Summary of Overall Dam Status 

In general, all of the dams need vegetabon control to be routmely pedormed on the upstream and downstream 
faces and around the outlet works l k s  mcludes removd of vegetabon around outlets and ftom upstream slopes, 
and yearly momng of downstream faces The fall/mnter inspecClons were greatly hndered by hgh and excessNe 
vegetatwe growth, whch in many cases prohbited adequate i q o n  There are rodent holes in most of the 
dams, but thq are generally small and not comdered a s@cant concern except where o t h e m  noted These 
also need to be routmely filled and controlled Most dams are also m need of crest regmbng due to txe ruts andor 
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ponchng areas on the crests The largest concern IS the extenme erosion caused by spillway flows at A-3 and C-1 
durrng the heavy preapitahon in May 

Many of the reservoirs (ponds) were filled to record hgh  water levels thu spmg dmng the penod of extended 
preapitanon from A p d  through early June Piezometer elevahons m many cases exceeded prewous hghs and 
estabhhed safety lim~ts Some of the hgh piezometer readmgs, parhcularly m toe piezometers, are beheved to be 
greatly influenced by ground water in the area Crest monument and mchnometer momtonng were performed 
approxlmately monthly at Dams A-4, B-5, and C-2 for a year after installahon to gather data in order to deterrmne 
tolerances, accuacy7s, etc , and are d~~cussed for each dam below Momtonng IS now being performed quarterly 
(in apprommately March, June, September, and December) for these items 

Deficxencxes other than “figh Pnonty Acttom” generally do not requue m e d m t e  actton, but do reqme attenhon 
in a hmely manner “figh Pnonty Acttons” are items that reqwre m e d m t e  achon in order to assure the safety 
and proper functtomng of the dam Items Med under “Pnonty Achom” are those items that are consrdered a 
potend  threat to the integnty of the dam or to the proper functtomng of the dam, as well as any momtonng 
ammbes that need to be performed “Pnonty Acttom” may also be those that need to be pedormed to allow 
proper inspechon of the dam such that an adequate deternunahon of the dam’s conhhon can be made ‘‘Other 
Recommended Acttons” are those items that should be addressed, but do not pose a fmrmnent threat to the dam at 
t h ~ ~  hme “Other Recommended Amom” are generally mamtenance achons to prevent excessive detenorahon of 
the dams In some cases, these items are currently a recommendahon, but fi left undone may develop into dam 
safety issues and become a requred achon At that pomt, it IS hkely the requred m o n  would be more extemve 
Prompt mntenance m t y  wdl prevent major r e c o m  work or more costly repam in the future. 
Placement of amons into the categones is based on the judgment of RFETS dam impemon personnel Acttons are 
listed in order of pnonty, as detemned by dam w o n  personnel 

Photographs for new items of concern m 1995 are located in Appendyr A Dam impemon checklists from 1995 
inspect~ons are located in Appenchx B Field sheets from duplacement and seepage momtonng acttwhes are 
located in Appendx C Pond and plezometer elevabon graphs are located m Appenb D Movement monument 
momtonng results are located in Appen&x E and mclinometer momtomg results in Appendur F 

3 2  D m A - 1  

3 2 1 Dam Condztwn 

The overall conhbon of t h ~ ~  dam IS queaonable 

3 2 2 Fiild Observatrons 

6/5/95 Ins~ect~oa Water Elevahon 5826 2’. 36% on 6/8/95 

The seepage from the dam at the downstream toe could not be assessed due to excesswe vegetatwe growth m the 
area Addrhonally, leakage through the outlet condult was a small tnckle in the prewous insp%on, but had 
increased sigmiicantly to about one half cubic foot per second d u n g  thu inspect~on. -on of the enhre 
length of the pipe and the intake could not be performed to determme the cause The outlet works are inoperable 
due to what is believed to be a grout plug on the upstream end of the pipe Inspe&on of the intake cannot be 
performed due to heavy sedtment cover in the area The leakage was clear at the tune of i-n, however, a 
conslderable amount of soil/s&ment had been deposited on the flared end &on inchcahng removal of s&ment 
or soil from the pond bottom Since thu pipe was installed at the same general hme as that of Dam B-1, it may be 
in the same general condrhon as Dam B-1 ’s, whch was found dmng the conshumon project at the dam to be in 
poor condrhon, mth holes med through the bottom. Some mrroslon and rust is apparent at the downstream end 
of the pipe 

Other items of lesser concern were noted dmng inspe&on Debns was found on the crest and upstream slope 
Mmor rodent holes were observed on the downstream slope and abutment contacts The spdway channel had 
some generally mmor eroslon caused by the May storm along its northern bank and at the downstream end away 
from the dam There are small trees in the spillway that cause some blockage of spillway flow A large slough on 
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the lullfade above the spdlway was noted hprap protemon of the outlet mhng baan IS sparse and the flared end 
s m o n  is damaged, however, as noted above, the outlet 1s apparently moperable except for the leakage Grass 
wenng on the abutments IS sparse 

12/7/95 Insuech on. Water Elevahon 5824 3.7 1% on 12/7/95 

All pre~ous fin- were stdl found to be current The only new findmg was hgh grass on the downstream slope 
whch made e o n  M a l t  The leakage from the outlet condwt was mnor at the hme of tlus inspecbon due 
to the low elmhon of the reservoir 

3 2 3 Actrons Perfmeed ua 1995 

No correctwe act~ons have been perfomed at t h s  dam in 1995 Spmg and fall inspemons were conducted as 
dmussed above and momtomg actmbes have been performed as Med below 

3 2 4 MonrtoMg A&v- 

Momtonng actmbes at the dam, wth the excepbon of pond elevabon momtonng, are currently performed dunng 
spmg and fall dam inspect~ons Pond elevaaon gage rods are the only monrtonng instnunentahon present at the 
dam 

3 2 4 1 Pond Elevahon 

Water elevahons at A-1 are momtored weekly, and more frequently If heavy inflow IS ocmmng Pond A-1 ranged 
between elmhon 5823 5' (1 8%) and 5829 1' (100%), and was at an average elevahon of 5824 7'(12 9%) "€us is 
the hghest peak elevahon the pond has been at in recorded Mory The pond filled to 100% capmty and flowed 
through the spillway on 5/17/94 Leakage through the outlet structure has generally draned and m n m n e d  the 
pondbelow 10% 

3 2 4 2 Seepagelwet Areas 

Adequate momtonng of the seepagdwet area at the downstream toe cannot be performed unless, at a mmmum, 
vegetahon 1s cut short m the area The area at the toe, and the leakage from the outlet, are momtored visually to 
the extent posslble dunng mspemons The upstream end of the wet area was staked dmng the December 
e o n  so that an mcrease or decrease at the dam slope can be idenaed I q o n  and momtonng of seepage 
qual~ty overall IS not possiile due to the excessive vege$a&on, however, impemon of an accessible area mdIcated 
most sod only Mmtonng field sheets were started for the wet area and for the leakage from the outlet and are 
located in Appem-bx C of th~s report 

3 2 5 Recommended Adrons 

3 2 5 1 Pnonty Achons 

1 Momtor pond elevahon in accordance wth DIP (RFOC) 

2 

3 

4 

Momtor flow from outlet works for change in quant~ty and turbid~ty in accordance mth the DIP (RFOC) 
Momtor seep at toe for changes in area, quanhty, and turbid~ty in accordance wth the DIP (USACE) 

Grout outlet pipe full to stop the uncontrolled release from pond and prevent potenhal pipinghbrlity 
problems, (and remove platform and operat~ng wheelhem, (RFOC)) (USACE, SE) 

Remove mllows at toe, place sandhock blanket to allow adequate momtonng of seepage quanhty and turbid~ty 
and Qrect water away from the toe (USACE, SE) 

Mow dam to allow for proper mspect~on. (RFOC) 

5 

6 
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3 2 5 2 Other Recommended Acbons 

1 

2 

3 

4 

5 

6 

Remove trees in spillway lo prevent obstructlon of spdlway flows (USACE) 

Control vegetabon on upstream slope to allow for proper impemon and prevent excesswe root growth from 
c a u n g  flow paths through embankment (RFOC) 

Place addtbonal grass seed to prowde thlcker grass cover where needed (USACE, SE) 

Fdl rodent holes to prevent possibility of &ex3 flow through holes and excesswe removal of soil from the dam 
embankment (US ACE) 

Repan new slouglung and erosion in spillway (RFOC) 

Remove deb- on upstream slope (RFOC) 

3 2 6 Acttons Currently Funded UI 1996 

Actlons funded for t h ~ ~  dam in 1996 mclude pond elmaon momtonng as appropmte, and spnng and fall 
inspect~ons whch wdl mclude morutormg of all other merit items 

3 3  DmA-2 

3 3 1  DamConmtUm 

The overall con&aon of tlus dam is queshonable 

3 3 2 Fiild Observa&ons 

6/13/95 Imqxct~ on, Water Elevaoon 5813 4. 56 8% on 6/8/95 

The seepage from the dam at the downstream toe could not be assessed due to excessive vegetative growth m the 

Other items of lesser concern were noted dunng inspechon As noted m previous mspect~ons, the road through the 
spdlway IS lugher in elmaon than the surroundmg bottom elevabon of the spdlway New mmng and eroslon was 
found m the spillway from the spnng water transfer act~bes  Mmor rutt~ng was found on the dam crest As also 
noted in prewous inspechons, some mnor concrete detenoraaon IS present around the jomt between the pipe and 
the concrete box of the uncontrolled outlet intake structure kprap IS sparse at the outtall of thu pipe and at the 
outfall of the A-1 bypass outlet to Pond A-3 The controlled outlet works are moperable due to what IS believed to 
be a grout plug installed on the upstream end of the pipe As found m past inspect~ons, there was no m i l e  flow 
from the controlled outlet, however, a small amount of water was found stanchng m the plywood box surroundmg 
the controlled outlet The condbon of the outlet pipe and intake cannot be d e t a n e d  mce water ~fl the pond 
prolubits mspemon. However the outlet cont%gurabon consists of a 10” Eon pipe wrth upstream and do- 
valves, and the pipe IS not as hkely to be m as poor of condtaon as Cormgated Metal Pipes m other RFBTS Dams 
New erosion was found on the n g t  side of the outlet channel that was caused dunng the May storm by overflow of 
the A-1 bypass line down the abutment and into the channel (See photograph m Appedx A) There were mnor 
rodent holes in the downstream slope 

12/7/95 InsuecQon, Water Elevaaon 5809 5.24 8% on 12/1/95 

All prmous findmgs were sbll found to be current The only new finding was hgh grass on the downstream slope 
wluch made impemon ddl idt  

area 

3 3 3 Acttons Performed ut 1995 

No correctme actlons have been performed at th~s dam in 1995 Spmg and fall inspect~ons were conducted as 
&scussed above and momtonng amwtxx have been performed as lmted below 
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3 3 4 Monltonng Adrvrtres 

Momtonng actmbes at the dam, mth the excepbon of pond elevabon momtonng, are currently performed dunng 
spnng and fall dam inspect~ons Pond elevabon gage rods are the only momtonng mstrumeentabon present at the 
dam 

3 3 4 1 Pond Elevation 

Water elevabons at A-2 are momtored weekly, and more frequently If heavy m o w  is occurring Pond A-2 ranged 
between elevabon 5806 9’ (10 8%) and 5815 9’ (86%) in 1995, and was at an average elevabon of 5809 8 (26 8%) 
Thls IS the hghest peak elevabon the pond has been at m recorded hwtory In d&bon to run-off, water from Pond 
B-2 has been pumped into Pond A-2 three bmes th~s  year, and water from Pond A-2 has been pump released mce 
The pond was above 50% capmty for a combmed total of about one and a half months 

3 3 4 2 Seepagelwet Areas 

Adequate momtonng of the seepagelwet area at the downstream toe cannot be performed unless, at a mmum, 
vegetabon is cut short in the area The area at the toe IS momtored msually to the extent posslble dunng 
inspections The upstream end of the wet area was staked dunng the December w o n  so that an lllcfease or 
decrease at the dam slope can be i d e n ~ e d  I q o n  and momtonng of seepage suallty o v d  IS not posslble 
due to the excessrve vegetabon, however, 1-on of an accessible area mdmted standmg water mth no vmble 
flow A moIutonng field sheet was started for the wet area and IS located m Appenhx C of thts report 

3 3 5 Recommended Actwns 

3 3 5 1 Pnonty Actions 

1 Momtor pond elevabon in accordance mth DIP (RFOC) 

2 Momtor seep at toe for changes in area, quanbty, and turbid~ly (in accordance mth momtonng gu~dance 

Momtor water in box at outlet works for change in quanbty and turbid@ m accordance mth DIP (RFOC) 
Remove mllows at toe, place sandrock blanket to allow adequate momtonng of seepage quanbty and turbid@ 
and &red water away from toe (USACE, SE) 

Regrade road through spdlway to grade of spdlway so flow is not obstructed (FERC) and repatr ruthng 

(RFOC)) (USACE) 
3 

4 

5 

6 Mow downstream slope to allow for proper i-on (RFOC) 
P O C )  

3 3 5 2 Other Recommended Actions 

Repm eroslon in outlet channel at toe (RFOC) 

Grout outlet full to prevent uncontrolled release from pond and ptenbal future pipinghbility problems (or 
make operabonal (RFOC)) (USACE, SE) 

Regrade crest to ensure proper dmnage (USACE) 

Control vegetabon on upstream slope to allow for proper inspe&on and prevent excessive root growth from 
causing flow paths through embankment (USACE, FERC) 
Fill rodent holes to prevent possibility of &red flow through holes and excessive removal of soil from the dam 
embankment (USACE) 

Repzur seal between concrete and uncontrolled outlet condut and clean out uncontrolled outla works drop 
structure to ensure proper fimmomng (USACE) 
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7 Add nprap at outlet of uncontrolled outlet condut and bypass (USACE) 

3 3 6 Actzons Currently Funded an I996 

Achons funded for W dam in 1996 include pond elevation momtonng as appropriate, and spnng and fall 
inspe&ons whtch mll include momtorug of all other pertment items 

3 4  D a A - 3  

3 4 I Dam Conditwn 

Ths  overall conation of thu dam 1s poor 

3 4 2 Field Observatwns 

6/13/95 Inma% on. Water Elevation 5783 6’. 19 6% on 6/13/95 

The spillway was severely eroded durrng flows m May that washed out nprap and soil up to 4 feet deep wthm the 
spillway downstream of a concrete cutoff wall located upstream of the dam ms (see photograph in Appendm A) 
Further spillway flows d cause further eroaon that has a hgh potentml to begm erodmg the dam embankment, 
and the matenal from under and behmd the cutoff wall back to the reservoir, thus potentdly lowetrng the spillway 
crest elevation. 

The conhtion and mtegnty of the outlet wndut cannot be detemuned ante the valve is located at the downstream 
end and the water m the pond was not suffiaently low enough to allow i q o n  from the upstream end The 
outlet works, however, are operable and are operated approxlmately eight to ten tunes per year The intake 
structure also could not be lnspecred due to the water level m the reservoir 

Other items of lesser concern were noted dunng -on. As noted in prmous mpechons, nprap on the 
upstream slope 1s sparse and small slumps are present in some areas Moderate ruthng 1s occumng on the north 
end of the dam crest There are small trees located in the spdway causxng m o r  flow obstruchon. The prmously 
identified wet area on the left abutment mth tue ruts and wetland vegetation &d not appear to have worsened 
Vegetahon m e r  on the downstream slope 1s sparse in areas 

12/7/95 1- o n  Water Elevation 5785 3’. 29 4% on 12/7/95 

All prmous findmgs were stdl found to be current New findmgs mcluded dwolored grass along the abutments 
in the area of the corrugated metal pipe toe drams, and the outfalls were found to be about one-thud full of 
sdment The reason for the b l o r a t i o n  of the grass 1s unknown, however it 1s not believed to be a dam safety 
lssue at h time The area wdl be momtored along wth the toe dram outfalls, as &cussed below under seepage 
momtonng 

3 4 3 Actzons Poformed U I  1995 

No correctme amons have been performed at thu dam in 1995 Spnng and fall i w o n s  were conducted as 
&scussed above and momtonng -ties have been performed as listed below 

3 4 4 Monrtormg Actzvzbes 

With the exception of pond elevation and piezometer momtonng, momtonng a m t i e s  at the dam are currently 
performed dunng spnng and fall dam inspe&ons 

3 4 4 1 Pond Elevation 

Water elevations at A-3 are momtored weekly, and more frequently rfdwharge or heavy inflow 1s ocmmng 
Water from the pond is lypically released approxlmately every three months, but releases were performed more 
often W spnng due to heavy inflow Pond A-3 ranged between elevation 5781 3’, 9 7%, and 5793’ (1000/) in 
1995, and was at an average elevation of 5785 5’ (30 7%) A-3 was above 50% capaaty (elevation 5788 1’) 
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several tunes for a combmed penod of approxmately a month and a half (see pond elevabodpiezometer graphs in 
Appenh D) On 5/17/95, the pond was filled to 100% capaaty and flowed through the spdlway Hutoncal pond 
elmbon graphs indcate that the dam has expenenced slnular operabng con&bons in the past, although spillway 
flows have not been as extenswe m the past (recorded or known hstory) 

3 4 4 2 Piezometers 

There are four piezometers located in the dam, two in the crest and two at the downstream toe, whch are read 
weekly (See pond elevabodpiezometer graphs in Appendm D) 

Piezo 1 and 2, crest and toe piezometers respectwely, were installed when the dam was b d t  in 1974 These 
piezometers correlate well, wthm an approxlmate two foot range wth a response bme of approxlmately one week, 
wth the fluctuabon of pond elevabon These piezometers &d not exceed prmous recorded hghs (fiom data 
collected slnce 1991) thrs year The screemng d e w  and mterval of these wells are unknown. 

Piezometer wells 046292 and 046492, d l e d  in 1992 at the crest and toe respectrvely and screened through the 
enhre embankment, have shown no k r m b l e  correlahon wth pond elevabons Followng mtallabon, 046292 
increased steaddy over a twelve month p o d  to its present elevabon where it stabdized The reason for no 
apparent correlabon is unknown at tlus bme, and momtonng of all piezometers wl1 conbnue so that further data 
can be collected Add~bonal field testmg of the piezometers, as well as plottmg phreat~c surfaces on dam cross 
sect~ons, may p m d e  further imght mto the sigmficance of some of the readmgs The “spdces” on the piezometer 
graphs for the toe piezometer 046492 in late Apnl and October 1995 are beheved to be due to errant rwhngs, not 
to actual water elevabon fluchmon in the piezometers 

3 4 4 3 Seepagelwet Areas 

The seepagelwet area at the left abutment is momtored vrsually dunng mspechons The approxlmate penmeter of 
the wet area was staked d u n g  the December i w o n  so that an increase or decrease m seepage area can be 
idenbfied At the ame of the December inspect~on, standmg water was found in some areas of the seep, wth the 
quality bemg clear The seepage from the toe dram outlets was also momtored No Mslble flow was seen, only wet 
soil in the area Momtonng field sheets were started for both of these momtonng a m b e s  and are located in 
Appenhx C 

3 4 5 Recommended Adrons 

3 4 5 1 €€@I Prionty Actions 

1 m a r  new eroslon in spdlway (RFOC) 

3 4 5 2 Prionty Actions 

1 

2 

3 

4 

Momtor piezometers and pond elevahon in accordance wth DIP (USACE) 

Inspect intake stnrcture and outlet condult to ensure integnty intact (USACE) 

Install gate on upstream end of outlet condut to prevent pressunzed condult (USACE, SE) 

Momtor left abutment for seepage ( and toe drams, in accordance wth DIP (RFOC)) (SE) 

3 4 5 3 Other Recommended Actions 

1 Mow downstream slope to allow for proper i w o n  (RFOC) 

2 

3 

4 

Field test piezometers, plot water surfaces on dam cross-mons and analyze (RFOC) 

R m e  ERP for dams to include piezometer specific amon levels and m o n s  for Dam A-3 (RFOC) 

Repar sloughs on upstrearn slope to prevent further slope falure (USACE, FERC, SE) 
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5 

6 

7 Regrade crest to ensure proper drzunage (USACE) 

8 

9 

Remove excess vegetahon and trees m spdlway and outlet channel to prevent obstmmon of flow (RFOC) 

Clean sdment  out of toe b n s  to allow proper i m o n  of seepage quanhty and quality (RFOC) 

Control vegetaaon on upstream slope to allow for proper lnspecbon and prevent excessive root growth from 
causing flow paths through embankment (USACE, FERC) 

Fill rodent holes to prevent posslbility of hec t  flow through holes and excesslve removal of soil from the dam 
embankment (USACE, FERC) 

3 4 6 Actrons Currently Funded UI 1996 

Act~ons fimded for ths dam in 1996 include repzur of the erosion and removal of the tree in the spillway in March 
1996, pond and piezometer elevabon momtonng as appropnate, and spnng and fall msppechons whch wdl mclude 
momtonng of all other pement items 

3 5  DamA-4 

3 5 1 Dam Conditaon 

The overall conhhon of tlus dam is quemonable 

3 5 2 Reld Observatwns 

6/13/95 Inme& on. Water Elevahon 5752 2’. 27% on 6/15/95 

The conhhon and integnty of the outlet condut cannot be detemned because the valve IS located at the 
downstream end and the water in the pond was not sufliaently low enough to allow i q o n  from the condu~t’s 
upstream end At the hme of ths inspeaon, it was unknown rfthe outlet works was operable slllce it had not been 
operated in at least 4 years The intake structure also could not be inspected due to the water level m the reservox 
Excesslve vegetahon m the outlet channel prevented impemon of the downstream end of the outlet for seepage and 
piping problems 

Other items of lesser concern were noted d u n g  ispectlon. As noted in prmous inspect~ons, there IS an eroslon 
area on the north end of the crest at the upstream slope Moderate rumng was found on the dam crest The old 
slough area on the left end of the downstram slope does not appear to have worsened, and rodent holes m the area 
that may have contnbuted to the sloughmg are shll present A prmously noted large rodent hole in the center of 
the dam 5-8 feet down from the crest IS also stdl present Newly spread hay was found over a portlon of the 
downstream slope, and was tluck enough in some areas to potentdly lull grass underneath As prmously noted, 
the spillway has major mmng due to heavy vehcular trafk sllghtly downstream of the dam The pumped 
dlscharge into the mlling basm does not properly use the energy Qsslpabon structure, although ttUS currently does 
not appear to be c a m g  structural problems 

11/21/95 InsmxAon. Water Elevahon 5752’. 27% on 11/22/95 

All prmous findmgs were stdl found to be current New findlns mclude a very small surf id slough on the nght 
downstream slope Adhhonally, an item noted after the spnng mpect~ons is a lack of soil support under the 
inclinometer and piezometer well concrete pads, believed due to expansion and shnnkage of so* from the heavy 
spnng preapitahon Although ldcely not detnmental to the piezometer wells, the posslble affect to inclinometer 
readmgs IS &scussed below 

3 5 3 Achons Performed UI 1995 

No corrective m o n s  have been performed at this dam in 1995 Spnng and fall inspect~ons were conducted as 
d~scussed above and momtonng actmhes have been pefiormed as luted below 
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3 5 4 Monlfonng A & v W  

3 5 4 1 Pond Elevation 

Water elevations at A-4 are momtored three hmes per week, and more fresuently rfdwharge or heavy inflow IS 

occumng Water elevations are taken dady under normal filling operations Pond A-4 ranged in elevation from 
5740’ (7 8%) to 5753 4’ (65 1%) in 1995, and was at an average elevation of 5748 3’ (35 7%) A-4 generally 
fluctuated between 20% and 60% on an approxunate SIX week filhng and dwharge cycle It was above 50% 
(elevation 575 1’) capaaty seven times, for a combined tme penod of about five months Hrstoncal pond elevation 
graphs inQcate that the pond has reached slightly hgher elevations in the past 

3 5 4 2 Piezometers 

There are SIX piezometers located in the dam, three in the crest and three at the downstream toe The piezometers 
are routmely read weekly and are read more frequently when ERP “actron level” elevaaons are exceeded 

DH-A1 and DH-A3 (crest and toe respemvely) were installed in 1991 with then screened sechons mlated m 
bedrock DH-A1 has hlstorrcally correlated well wth the fluctuatmg pond elevabons wthm an approxunate three 
foot range and an almost immdate response time The piezometer &d not exceed any “ m o n  level” elevabons 
thls year DH-A3 shows no readdy dmemble correlation wth fluctuatmg pond elevaaons and appears to be 
operating on a cycle that peaks around September and is lowest around March every year The piezometer’s 
readmgs thu year inQcate it wll continue to follow its p m o u s  cycle and showed no apparent anomalous 
conQbons dunng hgh pond levels The cycle may possibly be due to some type of groundwater cycle in the area, 
but IS not ldcely due to any changes in the dam 

Piezometer wells A4-94-02 and A4-94-03 (crest) and A4-94-11 and A4-94-12 (toe) were installed in 1994 and are 
screened through the entire dam embankment A4-94-02 and A4-94-12 have been dry smce mstaht~on, and A4- 
94-1 1 has been dry or had very little water m it mce mtabtion It appears these piezometers may not respond 
unless hgh pond levels are mamtamed for extended pen& of m e  A4-94-03, the south crest piezometer, has 
shown no dmemile  correlabon wth pond elevation changes, and expenenced a steady increase in elevabon 
start~ng m June to over the estabhshed safety level in November It r e w e d  over the safety level from November 
1 through the end of the year, fluctuabng several tenths of a foot and exceedmg it by up to three tenths Because of 
the limted data awlable for this piezometer, it IS not known what level to expect this piezometer to normally 
operate at The safety level was established by Woodward Clyde as a projected normal elevation. The factor of 
safety for the dam s m o n  is a l l  well above that normally recommended m a steady state seepage conQtion 

Momtonng of all piezometers wll continue so that further data can be collected for analyses Adhtional field 
testmg on the crest piezometers, as well as plomng phreatic surfaces on dam cross sect~ons, may prmde further 
insight into the sigmficance of some of the reaQngs The “sprkes” on the piezometer graphs for A4-94-03 in late 
Apnl1995 and m d  May are believed to be due to errant reaQngs, not actual water elevaaon fluctuation in the 
piezometers 

3 5 4 3 Inclinometers and Movement Monuments 

Results from these momtonng ammhes are currently inconcluswe because Merent momtonng methods Qd not 
produce results whch correlated to demonstrate movement, or no movement, of the dam embankment Momtonng 
has been performed approxlmately monthly for a year after maallahon of both inclmometers and movement 
monuments in order to obtilln a stabst~cal baseline and to idenw any problems in momtonng techmques 
Momtonng IS now being performed quarterly unless further conQtions develop that inQcate more frequent 
momtonng is necessary 

Inclinometer readings (Appendix E) since 9/94 indicate possible honzontal movement of the dam embankment in 
the area of the installahon of up to approxlmately an inch and a half a: ,-omd sur%cc 
direction, wth smaller movement (two tenths of an inch or less) at greater depths The graph indxates a trend in 
movement in the downstream d r m o n  

thc downstream 
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Movement monument measurements in the honzontal W o n  (graphs located in Appendur D) have not m&cate.d 
any sipticant movement or overall trend m movement Apparent movement indmted on the hormntal 
movement graph IS believed to be attnbutable to the accuracy of the survey techque rather than movement of the 
dam embankment itself 

Movement monument measurements m the verhcal duec%on md~cated a rekvely large apparent movement 
downward d u n g  Apnl and May 1995 and back upward in July and September 

Although it is not currently posslble to c o n c l m l y  say that the apparent movement mdcated by the inchnometer 
IS not movement of the dam embankment, it IS beheved that the mchometer mung IS moMng mdependently of 
the embankment A steel camg IS grouted around the top of the mchnometer qmg, around whch a concrete pad 
IS anchored approxunately three feet below the top of the camg The concrete pad IS slopmg m the downstream 
&rechon at the downstream edge of the crest, and it IS beheved that the weight of the concrete IS pulling the casing 
in a downstream dnect~on Ad&konally, recent field inspectrons found the pad laed about half an mch from the 
ground surface and that the top of the camg can be moved an mch or more in any duechon by pushmg on it It IS 
beheved that the wet weather tius spmg probably caused some swelhg of the so& and that the subsequent drylng 
of the sod this summer caused shrrnkage of the sod under the concrete pad It IS believed that the movement 
mhcated by the mchometer IS due to these factors, rather than movement of the dam embankment itself Actual 
movement of the dam embankment of the amount mdmted by the inclmometer in the upper ten feet would be 
expected to be indtcated in the honzontal movement measurements for the movement monuments as well, whch 
have not appeared to m&cate any real movement The apparent movement dcated at greater depths IS stdl 
relatwely small at this bme The waght of the unsupported concrete pad may cause add~t~onal deflmon of the 
mchometer casmg, as well as the other factors dwussed Dam momtonng personnel are currently pursu~ng 
posslble solut~ons to the inchnometer camg problems because actual dam movement may be =cult to 
Merentme from movement of the inchnometer m n g  caused by external factors 

It IS unltkely that the enfire dam embankment would experience a settlement of over a tenth of a foot and then 
begm to rebound upward, as inlcated by the verhcal movement measurements for the movement monuments, or 
that &IS amount of verhcal movement indcatmg a slope falure would not be accompatlled by notmable 
movement in the honmntal &rechon measurements for the movement monuments Survey notes for monument 
surveys were rechecked for posslble errors and found to be accurate Because of mdar relamly large apparent 
verhcal movement at Dams B-5 and C-2, momtonng personnel beheve the off dam monument used as a 
benchmark for the survey IS suscepfible to movement and it IS no longer bemg used It IS believed that the 
benchmark, a 2 1/2 inch dmneter alununum cap on an alununum pipe 30 mches long encased in concrete, was at 
a hgher elevafion d u n g  the last four surveys due to extremely wet cond~fions that caused expansion of the soil 
around the benchmark Surveys as of February 1996 are based off of a new offdam benchmark that IS the same as 
the on-dam monuments that mmmm the effects of sod con&fions (stamless steel rod dnven to refusal, 
apprommately twenty feet below ground surface, wth greased fin to allow the immedrate ground surface around 
rod to move wthout the monument mmng) 

Basehnes wll  be establwhed for both homntal and verhcal measurements from an average obmned from the year 
of momtonng, from wluch all futuIe measurements wll be based Tolerances wll also be estabhshed based on the 
data, and any measurements outnde of the tolerance wdl be re-surveyed 

3 5 4 4 Displacement 

The slough area at the left abutment IS momtored visually dunng inspections The area was staked dunng the 
October impe&on so that further changes can be detemned Thls area wdl be momtored d u n g  spnng and fall 
inspections unless con&bons warrant adhbonal momtonng A momtonng field sheet was started for tlus 
momtonng actmty and is located in Appenhx C 
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3 5 5 Recommended Actwns 

3 5 5 1 Pnority Acbons 

Momtor pond elevabon and piezometers m accordance wth DIP and perform m o n s  in accordance wth ERP, 
rmse ERP as necessary (RFOC) 

Momtor movement monuments and inclinometers for movement in accordance wth DIP and reme ERP to 
include amons related to W momtonng (RFOC) 

Momtor slough area on downstream slope in accordance wth DIP (RFOC) 

Operate outlet gate annually (USACE, SE) 

Inspect outlet condut to ensure integnty mtact (RFOC) 

Install gate on upstream end of the outlet condut to prevent pressurized condwt (USACE, SE, WC) 

Fill rodent holes to prevent posability of &red flow through holes and excesave removal of soil from the dam 
embankment (USACE, FBRC) 

Remove excessive vegetabon around outlet and m outlet channel to allow proper inspectton and prevent 
obscructron of flows (USACE, FERC) 

3 5 5 2 Other Recommended Actions 

1 Mow downstream slope to allow for proper inspemon (RFOC) 

2 

3 

4 

Regrade crest and road through spillway to ensure proper dramage and repax eroaon (USACE) 

Repar crackdslough in downstream slope to prevent fiuther slope fadure and momtor area (USACE, FBRC) 

Control vegetabon on upstream slope to allow for proper i-on and prevent excesave root growth from 
causing flow paths through embankment (FERC) 

Removdspread hay in excessively thlck arm before it hlls the grass on the downstream slope (FWOC) 5 

6 Reseedareasasnecessary (SE) 

7 Provlde appropnate energy bapabon for pumping operabons If they are to conbnue (WC) 

3 5 6 Actwns Current& Funded ut 1996 

Amons funded for ths dam in 1996 include placement of upstream gates on the outlet condwt m March 1996, 
spnng and fall inspe&ons, and momtonng as appropnate The outlet valves were used to release water from the 
pond in February 1996 and were found to be operabonal 

36 DmB-1 

3 6 1 Dam Conddwn 

The overall con&hon of thw dam is queaonable 

3 6 2 Field Observahons 

6/13/95 I n m m o n  Water Elevabon 5880 2’. 66% on 6/8/95 

Since reconstrumon on the dam was completed in 1994, cloudy water has been observed m Pond B-2 in the area 
believed to be an exlt for one of the toe dram pipes of Dam B-1 Because the area has been submerged, a 
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detemunabon could not be made of whether the cloudy water was due to fines from the dam embankment m the 
seepage, or from sedlment suspended from the B-2 pond bottom. Cloudy water was not found durrng thls 
inspe&on, posslbly due to the water levels m the ponds ham msufliaent head M e r e n u  to cause the condbon 
The longmdmal crack observed m the prev~ous inspechon on the upstream poaon of the crest was not found 
dunng thu inspe&on Crackmg on the downstream slope, beheved to be dmccabon crackmg, was stdl present 
but appeared to have improved 

Other items of lesser concern were noted dunng mspechons m o r  mtmg was found on the dam crest and at the 
spillway road crossing The spdlway slope does not allow for proper dmnage and had water pooling in it Mnor 
rodent holes were found in the dam abutments 

11/20/95 Inmectl on. Water Elevabon 5877 8’. 23% on 11/22/95 

All prmous findmgs were stdl found to be current New findrngs mclude excessive vegetabon growng on the 
upstream slope Also, cracks up to three feet deep were found m the downstream slope at the approximate nuddle 
of the dam about a thlrd of the way down the slope Cloudy water was observed m Pond B-2 at the toe dram outfall 
dunng thu mpechon The combmbon of the crackmg and the potentdy cloudy seepage raws concerns about 
the stability of the dam, and both con&bons wdl be watched and momtored closely 

3 6 3 Achons Performed ut 1995 

No correctwe achons have been performed at thu dam in 1995 Spnng and fall inspe&ons were conducted as 
dscussed above and momtormg achmbes have been performed as luted below 

3 6 4 Monltorurg Actavltres 

Momtonng actmbes at the dam, wth the e x q b o n  of pond and piezometer elevabon momtonng, are currently 
performed dunng spnng and fall dam mspechons Pond elevabon gage rods are the only momtonng 
instrumentabon present at the dam 

3 6 4 1 Pond Elevatlon 

Water elevabons at B-1 are momtored weekly, and more frequently lfheavy mflow 1s occurr~ng Pond B-1 ranged 
between elevabon 5876’ (2 5%) and 5880 2’ (66%) in 1995, wth an average elevabon of 5878 (25%) It was 
above 50% (elevabon 5879 4) capaaty several bmes, for a combmed penod of roughly two months, reachmg a 
hgh  of 66% on 5/18/95 and 66% agam for a sustamed penod from 6/8/95 to 6/15/95 Water has been pumped 
from Pond B-1 to Pond B-2 four tmes thu year These are the hghest peak elevabons recorded for Pond B-1 
dunng the past two years 

3 6 4 2 Piezometers 

There are two piemmeten located in the dam, one m the cresf and one at the downstream toe, whch were 
generally read weekly (See piezometer graphs in Appencllx D) Both piezometers, installed m 1992 and screened 
through the enme dam embankment, correlate somewhat mth the fluctuabon of the pond elevabon Both 
piezometers exceeded prmous tustonc hgh elevabons by nearly a foot m the spnng of 1995 

3 6 4 3 Seepagelwet Areas 

The seepage from the toe dram 1s momtored visually to the extent posslble dunng inspe&ons, and a momtonng 
field sheet was started dunng the November inspe&on and is located in Appendix C of t h s  report Addbonally, 
the larger crack was staked dunng the November inspecbon so that changes can be measured, and a momtonng 
field sheet was started and IS located in Appendx C 

~~ 
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3 6 5 Recommended Actwns 

3 6 5 1 Pnority Achons 

1 Momtor seepage m accofdance wth DIP (RFOC) 

2 Momtor pond elevabon and piezometers in accoIdance wth DIP (RFOC) 

3 Mow downstream slope to allow for proper i q o n  (RFOC) 

3 6 5 2 Other Recommended Actions 

1 

2 

3 

4 Recompact/graderutsmdamcrest (RFOC) 

5 Regrade spillway to allow for proper dramage (RFOC) 

Control vegetabon on upstream slope to allow for proper impemon and prevent excessive root growth from 
cauung flow paths through embankment (RFOC) 

Fdl rodent holes to prevent possiiilrty of flow through holes and excesme removal of sod from the darn 
embankment (USACE, FERC) 

Place add~bonal grass seed to prmde Wcker grass cover where necessary (RFOC) 

3 6 6 A&ons Currently Funded ut 1996 

Achons funded for thu dam in 1996 include pond and piezometer elevabon momtonng as appropnate, and spnng 
and fall mspect~ons whch wdl include momtonng of all other perhnent items 

3 7  DamB-2 

3 71 Dam Condztzon 

The overall con&bon of thu dam 1s qumonable 

3 7 2 Fild Observatwns 

Insuected 6/13/95. Water Elevabon 5866 7’. 62% on 6/8/95 

The seepage from the dam at the downstream toe could not be assessed due to excesslve vegetatwe growth in the 
area Ad&&onally, leakage through a hole corroded 111 the bottom at the inlet end of the outlet condut has 
increased smce the prewous mpechon, and impemon of the entue length of the pipe could not be performed to 
determme the con&bon of the rest of the condwt The leak in the upper left porhon of the uncontrolled mlet 
between the outlet condm and the concrete structure was not observed dunng tlus inspeaon. Extenswe corrosion 

and rust IS present in the observable port~ons of the condwt The leakage was clear at the bme of i q x c t ~ o n .  

Other items of lesser concern were noted dunng inspemons Debns was found in the spillway The road through 
the spillway is lugher in elevabon than the surroun&ng bottom elevabon of the spillway and a pondmg area is 
present at the toe of the spillway Mmor slouglung was found along the north spillway slde slope and there is 
heavy rumng in the spillway from the placement of a pump dunng transfer operabons The crest appeared to be 
lower in the rmddle wluch may allow pondmg A large rodent hole was found on the downstream slope 
Deslccabon craclung observed in prmous mpeaons was not found in thu impecbon, llkely due to hgh  moisture 
in soils 

11/20/95 Illwfxh on. Water Elevabon 5865 8’. 47 3% on 11/22/95 
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All prewous fhdrngs were stdl found to be current, wth the e x w o n  of the seepage area at the toe whch had a 
sandrock blanket placed on it at the bme of thrs inspechon The seepage water at the pipe outfall from the dram 
could not be inspected since it was under water from the tadwater of B-3, however, it is assumed that the blanket IS 

funchonmg adequately as seepage,4iping control New findrngs mcluded shallow deslccabon craclang at the nght 
abutment There was vlslble flow from the m the bottom of the CMP outlet condult, and although it is a c u l t  to 
quanw the progresslon of the COKOSIOII, it IS ldcely worsemng 

3 7 3 Actrons Performed 1111995 

A sandrock blanket was placed on the seepagdwet area at the downstream toe in September 1995 Spnng and fall 
inspect~ons were conducted as discussed above and momtonng achvlbes have b&n performed as hsted below 

3 7 4  MonliorutgActrvlhes 

Momtonng achvlhes at the dam, wth the excepbon of pond elevabon momtonng, are currently performed dunng 
spnng and fall dam inspemons Pond elevabon gage rods are the only momtormg instrumentabon present at the 
dam 

3 7 4 1 Pond Elevation 

Water elevabons at B-2 are momtored weekly, and more frecluently If heavy mflow is occumng Pond B-2 ranged 
between 5862 5' (10 7%) and 5868 1' (86%), and was at an average elevabon of 5865 7' (45 3%) Thu 1s the 
hghest peak elevabon the pond has been at in recorded Mary B-1 pond water, pumped into the B-2 pond three 
bmes, filled the B-2 pond up to 86%, whch was then pumped to Pond A-2 Pond B-2 was been above 50% 
capaaty for a combined total of apprommately six months in 1995 

3 7 4 2 Seepagelwet Areas 

The seepage at the toe is momtored wsually to the extent posslble dmng inspechons A sandrock blanket was 
placed over the area as d~~cussed above Leakage from the outlet condult is also momtored vlsuauy dunng 
inspechon A momtonng field sheet was started for the leakage dmng the November impemon and IS located in 
Appendrx C of th~s report Leakage water has been clear 

3 7 5 Recommended Actrons 

3 7 5 1 Pnonty Achons 

1 Momtor flow from outlet structure for change m quanbty and turbidrty (in accordance wth DIP (RFOC) 
(USACE, SE) 

2 Momtor seep at toe for changes m quanbty and turbidrty (when possible, in accordance wth DIP (RFOC)) 
(US ACE) 

3 Seal leak between outlet condult and concrete inlet structurdshp-line outlet condult wth plastrc liner or grout 
outlet full to prevent potenbal stability problems andor uncontrolled release (USACE) 

4 Momtor undercuttmg at outlet drop structure (RFOC) 

3 7 5 2 Other Recommended A( tions 

1 

2 

3 

4 

Mow dam so that adequate inspection can be performed (RFOC) 

Regrade crest to ensure proper dranage (USACE) 

Repar new sloughmg and erosion in splllway (RFOC) 

Remove debns in spillway to prevent obstruchon of spillway flows (RFOC) 
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5 

6 

7 

Control vegetabon on upstream slope to allow for proper inspmon and prevent excesme root growth from 
camng flow paths through embankment (RFOC) 

Place adhbonal grass seed to prmde a c k e r  grass cover where needed (RFOC) 
F1l1 rodent holes to prevent possibility of duect flow through holes and excesslve r e m d  of soil from the dam 
embankment (USACE) 

Remove debns on upstream slope (RFOC) 8 

3 7 6 Adrons Currently Funded ut I996 

Actions funded for a s  dam m 1996 mclude pond elevabon momtonng as appropmte, and spnng and fall 
inspections whch urlll include momtonng of all other perhnent items 

3 8  DamB-3 

3 8 1  DamConmtron 

The overall conkhon of th~s  dam is queshonable 

3 8 2 Fwld Observatrons 

6/13/95 Inmei.31 on 

The seepage from the dam at the downstream toe could not be assessed due to excesslve vegetatwe growth m the 
area There are also trees in the spillway at the outfall to the B-1 bypass outfall channel to Pond B-4 that have 
been prewously noted as recommended to be removed The trees have grown to su.f€icxent slze that they am now a 
major obstrumon to spillway flow Rtprap protmon at the spillway outfall IS sparse and extenme eroslon back 
towards the dam 1s ldcely d u n g  spdlway flows 

Other items of lesser concern were noted d u n g  inspechons Debm was found in the spdlway as ~fl prev~ous 
inspe&ons Some mnor concrete detenoratron was noted around the joint between the pipe and the concrete box 
of the uncontrolled intake structure The controlled outlet works are operated dady Inspecbon of the controlled 
outlet works condult could not be performed due to the water level of the pond The uncontrolled outlet condut 
was inspected at both ends and showed little rwtmg or corrwon Mnor erosion was found on the abutments 
Dmccabon crackmg observed in prewous inspections was not found m this inspection, Mely due to h g h  molstute 
in sods 

10/21/95 Insuectl on 

All prewous findmgs were shll found to be current The erosion around and under the outlet condwt flared end 
s m o n  was found to be worsemng and it is posslble that all sod support has washed out from under it The only 
new findmg was the hgh grass on the downstream slope whch made i-on =cult 

3 8 3 Adrons Performed ut 1995 

No correctwe amons have been performed at thts dam in 1995 Spnng and fall mpect~ons were conducted as 
discussed above and momtonng actIwbes have been performed as listed below The outlet valve IS operated dady 

3 8 4 Monrtorurg Actrvrtres 

With the excepbon of piezometer momtonng, momtonng actmhes at the dam are currently performed dunng 
spnng and fall dam inspect~ons Water elevabons at B-3 are not momtored The pond recewes and releases 
treated wastewater effluent dady 
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3 8 4 1 Piezometers 

There are two piezometers located 111 the dam, one in the crest and one at the downstream toe, whch are read 
weekly (See piezometer graphs in Appendm D) Both piezometers, installed in 1992 and screened through the 
enbre dam embankment, appear to llkely correlate well w~th the fluctuabon of the pond elevabon although pond 
elevabons are not momtored The piezometer elevabons exceeded p m o u s  lustonc lughs in the spnng of 1995 by 
less than a foot 

3 8 4 2 SeepagdWet Areas 

Adequate momtonng of the seepagdwet area at the downstteam toe cannot be performed unless, at a mmmum, 
vegetabon is cut short m the area The area at the toe is momtored vlsuauy to the extent posslble dunng 
inspechons The upstream ends of the wet area were staked dunng the October inspechon so that an mcrease or 
decrease up the slope of the dam can be i d e n ~ e d  -on and momtolrng of seepage q d t y  overall IS not 
possible due to the excesme vegetabon, however, w o n  of an accesslble area mdmted mo'lst sod only A 
momtonng field sheet was started for the wet area and IS located 111  append^^ C of this report 

3 8 5 Recommended Actwns 

3 8 5 1 Pnonty Actmns 

1 

2 

Momtor seep at toe for changes 111 quanbty and turbid@ (USACE) 

Remove urlllows and cat&& at toe, place d r w k  blanket to allow adequate momtonng of seepage quanbty 
and turbid~ty and &ed water away from toe (USACE) 

Remove trees from spdlway Add nprap to spillway and bypass channel to prevent major eroslon from 
spillway flows (USACE) 

3 

4 Lubncate and operate outlet gate annually (SE) 

5 Momtor piemmeters in accordance w~th DIP (RFOC) 

6 Mow dam so that adequate inspe&on can be performed (RFOC) 

3 8 5 2 Other Recommended Actions 

1 

2 

3 

4 

Remove debns in spdlway to prevent obstruchon of spillway flows (USACE) 

Control vegetabon on upstream slope to allow for proper e o n  and prevent excessive root growth from 
camng flow paths through embankment (USACE) 

Place ad&bonal grass seed to promde ~ c k e r  grass cover where needed (RFOC) 

Fill rodent holes to prevent posslbdity of &red flow through holes and excesslve removal of sod from the dam 
embankment (US ACE) 

Seal between outlet condut and concrete d e t  structure and shp-line outlet condut urlth plast~c liner to 
prevent potenoal stabdity problems andlor uncontrolled release (USACE) 

5 

3 8 6 Actrons Current& Funded ut 1996 

Achons funded for th~s  dam in 1996 include piezometer elevaoon momtonng as appropnate, and spnng and fall 
inspect~ons wluch wll  include momtonng of all other perhnent items The outlet valve w111 contlnue to be 
operated dally 
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3 9  DamB-4 

3 9 1  DamCondrtron 

The overall conhbon of thu dam is quaonable 

3 9 2 Field Observatwns 

6/13/95 Inswctl on 

The seepage from the dam at the downstream toe could not be assessed due to excesswe vegetatwe growth in the 
area Adhbonally, there IS mcreasmg erosion around the concrete box structure and weir at the d e t  to the 
concrete spillway 

Other items of lesser concern were noted dunng mspemons There IS moderate rutt~ng in the dam crest As m 
p m o u s  mspect~ons, some concrete detenoraaon 1s occumng in the concrete spdlway chute and there IS grass 
growng out of cracks in the chute There IS hke@ leakage from the joints in the chute Small trees were found 
growmg m the downstream slope hprap IS sparse at the stdling barn and an undercumng p o t e m  IS present, 
but the basm held up well dunng hgh spdlway flows m May 

10/21/95 Insue& on 

All premous findmgs were stdl found to be current, mth the excepbon of the seepage area at the toe whch had a 
sandrock blanket placed on it at the bme of thu myemon fiprap was also placed in the d l m g  b a n  The 
seepage water at the outfall into the channel could not be inspected since it was under water from the outflow from 
B-4, however, it IS assumed that the blanket 1s hchomng adequately as seepagdpiping control The erosion 
around the wen and concrete box had increased New findmgs included hgh grass on the downstream slope 
whch made impecUon difficult, a frurly deep but short crack in the downstream slope, mnor rodent holes, and 
eroaon on the left slde of the spdlway chute 

3 9 3 Actwns Performed UI 1995 

A sand/rock blanket was placed on the seepagdwet area at the downstream toe m September 1995 and addaonal 
nprap was placed in the stdlmg basm. Spnng and fall inspect~ons were conducted as dwussed above and 
momtonng achwbes have been performed as llsted below 

3 9 4 Monltorurg Adrvrtres 

Momtonng actmbes at the dam are currently performed dunng spnng and fall dam mspect~ons The pond 
elevabon IS not momtored mce thu is a flow through structure, and no instrumentabon IS present at the dam 

3 9 4 1 SeepageJWet Areas 

The seepage at the toe is momtored mually to the extent possible dunng impecUons A sandhock blanket was 
placed over the area as discussed above 

3 9 5 Recommended Adrons 

3 9 5 1 Pnonty Actions 

1 

2 

3 

Momtor seep at toe for changes m quanbty and turbid~ty (in accordance mth DIP (RFOC)) (USACE, SE) 
Momtor cracks and concrete detenorabon in spillway chute (in accordance mth DIP (RFOC)) and reprur as 
necessary (USACE, SE) 
Reprur undercuttmg at weir and concrete box structure or remove structures (USACE) 
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4 Mow downstream slope so that adequate inspechon can be performed (RFOC) 

3 9 5 2 Other Recommended Achons 

1 Remove trees from downstream slope (RFOC) 

2 Regrade crest to ensure proper dramage (USACE) 

3 Control vegetabon on upstream slope to allow for proper inspechon and prevent excessive root growth from 
causing flow paths through embankment (RFOC) 

4 Fill rodent holes to prevent possibihty of hec t  flow through holes and excesslve removal of soil from the dam 
embankment (USACE) 

3 9 6 Adrons Currently Funded m I996 

Actions funded for 
perhnent items 

dam in 1996 mclude spnng and fall e o n s  whch wdl include momtonng of all other 

3 10 D m  B-5 

3 10 1 Dam CondJfzon 

The overall condbon of thu dam is quesbonable 

3 IO 2 field Observatwns 

6/1/95 InsDechon, Water Elevabon 5790 8’. 25 8% on 6/1/95 

The con&bon and mtegnty of the outlet condwt cannot be detemned mce the valve is located at the downstream 
end and the water in the pond was not sufficiently low enough to allow inspechon from the upstream end The 
outlet valves were operated m May when the inflow exceeded pumping capabilibes The intake structure also 
could not be inspected due to the water level m the reservoir Excesslve vegetabon in the outlet channel prevented 
inspectron of the downstream end of the outlet for seepage and pipmg problems 

Other items of lesser concern were noted dunng e o n  As noted m prewous mpechons, the surface of the 
crest IS uneven wth pondmg areas A new relabvely small slough area, approxlmately eight by surteen feet, was 
found on the downstream edge and 1s k n g  momtored A large rodent hole was found 111 the area of the slough, 
and it is believed that the rodent achmty m e d  sod out of the dam embankment, c a w  the slough. Transfer 
pipes were located on the crest and m the spdlway channel at the tune of thw i q o n ,  whch were later 
removed Revegetabon is needed on left abutment Fill matenal from the installabon of a downstream toe 
piezometer 1s erodmg m to the outlet stdhng b a m  and there 1s extemve cattad growth 111 the outlet channel whtch 
causes some flow obstmchon and makes inspechon for potentral pipmg around the outlet condmt W d t  The 
prewously identdied groundwater seep at the downstream toe nght abutment was flowng The crack m the crest 
that has been noted in prewous inspechons was not present, hkely due to hgh moisture in the soil at the bme of 
the imbal inspechon Subsequent inspe&ons have found farly extenswe deslccabon crachng throughout the crest 
of the dam 
11/21/95 I n s w o n ,  Water Elevabon 5796 1’. 48 2% on 11/22/95 

All prewous findmgs were stdl found to be current New findmgs included crachng up to one and a half feet deep 
around the prewously noted slough area, as well as extensive rodent actImty in the area The hgh grass made 
inspechon of the downstream slope very a c u l t  Ad&honally, an item noted after the s p r q  inspmons is a lack 
of sod support under the mclmometer and piezometer well concrete pads, believed due to expanson and shnnkage 
of soils from the heavy spnng pmpitabon Although llkely not detnmental to the piezometer wells, the posslile 
affect to inclinometer readmgs IS &scussed below 
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3 10 3 Actwm Performed UI 1995 

No corrmve achons have been performed at th~s dam in 1995 The outlet valves were operated in the spmg of 
1995 and found to be operable Spnng and fall inspect~ons were conducted as dwussed above and momtonng 
achmbes have been performed ds listed below 

3 10 4 Monltonng ACfLvlfiRF 

3 10 4 1 Pond Elevation 

Water elevabons at B-5 are momtored M y ,  and more frequently If heavy d l o w  IS occumng Pond B-5 ranged 
between elevabon 5785 1’ (10 5%) and 5798 8’ (63 6%) m 1995, and was at an average elevabon of 5792 4’ 
(3 1 7%) B-5 was generally been above 20% and less than 60% fluctuam on an appromute SIX week I i h g  and 
Qscharge cycle It was above 50% capac~ty for a combined bme penod of about two months, reachmg its hgh on 
5/17/95 IWoncal pond elevabon graphs mQcate that tlus IS not the hghest peak elevabon the pond has been at, 
and that the pond has been in this elevabon range several tunes dutrng the past four years 

3 10 4 2 Piezometers 

There are seven piezometers located in the dam, five m the crest and two at the downstream toe The piezometers 
are roubnely read weekly and are read more frenuently when ERP “achon level” elevabons are exceeded 

Crest piezometers WH-1, WH-2, WH-3, and toe piezometer WH-4 were installed M 1984 The memug detads 
are not known Piezometers B5-94-05, B5-94-06, and B5-94-11, two crest and one toe, respecmely, were installed 
in 1994 B5-94-05 is isolated in bedrock and the other two piezometers are screened throughout their length m the 
embankment All piezometers, mth the excepbon of WH-3 and B5-94-06, exceeded premous highs tlus springy 
and many exceeded “amon level” elevabons as &cussed below 

WH-1, WH-2, and WH-3 have generally correlated well mth the fluctuatmg pond elevabons A hgh ground water 
table in the area is indmted by seepage on the h l h d e  at the south end of the dam near the nght downstream 
abutment It 1s beheved that tlus may always augment the WH-3 level m conpnchon mth the pond elevabon, and 
is also believed to influence some of the other piezometers as noted WH-3 performed as it Woncally has and &d 
not exceed any “achon level” elevabons WH-2 dqlayed some unusual responses m May that are beheved to be 
due to ground water influence SlIlCe they occurred af€er relatnely heavy preapabon was expenenced WH-2 
exceeded the lower “achon level ’ elevabon three-hines tlus s p q ,  remamng over tfus elevabon for a combmed 
total of about three weeks WH-2 also exceeded the upper “amon level” elevabon once for two days WH-1 
performed as it has Moncally, and Qd not exceed any “achon level” elevabons WH-1 IS on the north slde of the 
dam and would generally not be expected to show any mfluence from ground water 

B5-94-05 indmted a correlabon wth the fluctuatmg pond elevabons and showed an upward trend in elevabons 
this spnng which may be due to the groundwater influence B5-94-05 exceeded the established lower “achon 
level” elevabon many bmes in 1995 B5-94-06 showed no b m b l e  correlabon wth pond elevabon, however, 
the permeability testmg performed on tlus piezometer when mtalled indntes the permeability at the well IS 
relahvely low B5-94-06 Qd not exceed any “achon level” elevabons The downward trend of the piezometer 
since installabon may be due to the dwipabon of water from the well after it was filled wth water for the 
permeability teang 

WH-4 showed no reaQly Qscemible correlabon wth fluctuabng pond elevabons and appears to be operabng on a 
cycle that peaks in Apnl and is lowest around September every year The piezometer showed some unusual 
responses th~s spnng, and exceeded the lower “achon level” elevahon once for a day m spmg 1995 The apparent 
yearly cycle of the piezometer, as well as the unusual responses and higher than normal elevabons, are believed to 
be due to the groundwater influence m the area B5-94-11 is fauly new, but appears to be followng much the 
same cycle and responses as WH-4 at thls Ume B5-94-11 was over the lower “achon level” elevabon tw~ce tlus 
year for a combined total of about a three weeks 
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Regardless of whether the pond elevabon IS the sole source of water in the dam embankment, or ground water in 
the area IS contnbutmg as well, the degree of saturabon of the dam embankment IS the pnmary concern Pond 
elevabon IS a pnmary d u e n c e  on the degree of saturabon and, subsequently, the piezometers Dunng May, WH- 
2 and the toe piezometers mhcated a relamely hghly saturated dam embankment The downstream slope of the 
dam embankment (maximum sechon) at WH-2, upon exuxx%ng “amon level” elevabons, has factors of safety for 
downstream slope fadure that are lower than m g n ~ z e d  standards Although groundwater appears to have 
influenced the degree of saturabon to some extent, elevated pond levels dunng Apnl and May contriiuted to 
saturated conhbon wtlun the embankment 

Momtonng of all piezometers ulll contmue so that further data can be collected for analyses Addbonal field 
ttxhng on the crest piezometers, as well as plottmg phreabc surfaces on dam crdss sect~ons, may promde further 
insight into the slgmficance of some of the readmgs 

3 10 4 3 Inclinometers and Movement Monuments 

Results from these momtonng a m b e s  are currently inconclmve because Werent momtonng methods &d not 
produce results whch correlated to demonstrate movement, or no movement, of the dam embankment Momtonng 
was performed approxlmately monthly for a year after installabon of both inchnometers and movement 
monuments m 1994 in order to obtam a stabst~cal basehne and idenw any problems in morutonng techmques 
Morutonng IS now bemg performed quarterly unless further condmms develop that inca te  more hquent 
morutonng IS necessary 

Inclinometer readmgs (Appendx E) slnce 9/94 indmte posslble honzontal movement of the dam embankment in 
the area of the mtallabon of approxlmately seven tenths of an inch at I1 and slightly less than five tenths of an 
inch at I2 at ground surface m the downstream h m o n  At depths of ten feet or greater, I1 shows one tenth of an 
inch or less of movement and I2 shows little &cemble movement The graph for I1 indmtes a trend in 
movement in the downstream -on m the upper ten feet, and the graph for I2 indmted a trend in movement m 
the downstream dlrmon through May m the upper ten feet, after whch the upper seven feet showed movement 
back in the upstream -on, and then agam in the downstream -on 

The honzontal movement monument measurements in the honzontal &rmon (graphs located m Appendx D) are 
ddEcult to mterpret since they seem to vary relatwely wdely, however, they do not mdcate sigmficant movement 
or overall trend m movement Apparent movement mdmted on the honzontal movement graph IS believed to be 
attnbutable to the accufacy of the survey techque rather than movement of the dam embankment itself 

Movement monument measurements m the vert~cal h m o n  mdmted a relabvely large apparent movement 
upward dunng July 1994 and back down in August 

Although it IS not possible to say conclusively at a s  bme that the apparent movement mdmted by the 
inclinometer IS not movement of the dam embankment, it is believed that the mchnometer casmg IS movlng 
independently of the embankment A steel casing is grouted around the top of the inchnometer casing, around 
whch a concrete pad IS anchored approxlmately three feet below the top of the camg The concrete pad is slopmg 
in the downstream &rechon at the downstream edge of the crest, and it IS beheved that the weight of the concrete 
IS pulhng the caslng m a downstream &rmon Adkbonally, field inspect~ons in late summer found that the pad 
lfied about half an inch from the ground surface and that the top of the caslng can be moved an inch or more in 
any &-on by pushng on it It IS believed that the wet weather thu spnng probably caused some swelling of the 
soil, and that the subsequent drylng of the sod thu summer caused s-ge of the soil under the concrete pad It 
is believed that the movement indmted by the inchnometer IS due to these factors, rather than movement of the 
dam embankment itself It IS posslble that the upper pofion of the dam expenenced some small movement due to 
the excesmely wet con&bons expenenced th~s spnng, whch somewhat stabilized upon drylng out, however, 
actual movement of the dam embankment of the amount indmted by the inclinometer in the upper ten feet would 
be expected to be induxted m the honzontal movement measurements for the movement monuments as well, 
whch have not inhcated any apparent real movement Any apparent movement indmted at greater depths IS st111 
relabvely small at thu bme The weight of the unsupported concrete pad may cause adhbonal deflmon of the 
inclinometer casing, as well as the other factors d~~cussed Dam momtonng personnel are currently purmng 
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posslble soluhons to the problems unth the mclinometer m g s  mce actual dam movement may be m c u l t  to 
Werentnte from movement of the mclmometer camg caused by the external factors 

It 1s &ely that the enhre dam embankment would heave over five hundredths of a foot and then settle downward 
agam as incateted by the verhcal movement measurements for the movement monuments Survey notes for 
monument surveys were rechecked for possible errors and found to be accurate Because of thq momtonng 
personnel believed the off dam monument used as a benchmark for the survey was suscephble to movement and 
abandoned the use of it after the fourth readmg It ls believed that the benchmark, a 2 1/2 inch h e t e r  a l m u m  
cap on an almunum pipe 30 inches long encased m concrete, was at a lower elmaon dunng the July h n g ,  
possibly due to wet spnng condmons causing expansion of the soil around the benchmark followed by d y n g  
shrmkmg of the soil that caused lowenng of the benchmark Surveys after Au& 1994 were based off of a new 
off-dam benchmark that is the same as the on-dam monuments that rmrumze the effects of sod condhons 
( M e s s  steel rod h e n  to refusal, approxlmately twenty feet below ground d a c e ,  wth greased fin to allow the 
immednte ground surface around rod to move wthout the monument mmng) 

Baselines unll be establlshed for both homntal and vernal measurements from an average ob- from the year 
of momtonng, from whch all future measurements wll be based Tolerances unll also be estabhhed based on the 
data, and any measurements outside of the tolerance wll be re-surveyed 

3 10 4 4 Displacement 

The slough on the downstream slope found in Apnl was momtored for changes weekly through May, and un11 now 
be momtored as part of spnng and fall inspechons unless con&aons warrant adwonal momtonng No addmonal 
movement was found m the area untd May, at whch hme it was noted that the stakes in the area had moved 
downward (sunk) about an inch No addtbonal movement has been noted mce then Thu would support the 
theory that the rodent actmty in the area, as inhcated by the large rodent hole and extensive smaller rodent holes 
in the area, may have camed sod out of the dam embankment A copy of the momtonng checklut 1s contamed m 
Appenhx C 

3 10 5 Recommended Adrons 

3 10 5 1 Pnority Actions 

Momtor pond elevahon and piezometers m accordance wth DIP and perform achons in accordance wth the 
ERP, revue ERP as necessary (USACE, SE) 

Momtor movement monuments and inclinometers for movement in accordance unth DIP and rmse ERP to 
include achons related to thu momtonng (RFOC) 

Momtor slough 111 accordance wth DIP (RFOC) 

Operate gate annually (USACE, SE) 

Inspect outlet condut to ensure integnty intact (RFOC) 

Install gate on upstream end of outlet condut to prevent pressunzed condut (USACE, SE) 

Repar slough, fill rodent holes and control rodent achwty to prevent possiiility of &red flow through holes 
and additronal removal of soil from the dam embankment (USACE) 

Remove excessive vegetahon 111 outlet channel to allow proper inspechon and prevent obstruchon of flows 
(FERC) 

3 10 5 2 Other Recommended Actions 

1 Regrade crest to ensure proper dratnage (RFOC) 

2 Remove fill matenal from toe of dam and clean outlet basin (RFOC) 
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3 

4 

Control vegetaaon on upstream slope to allow for proper m p m o n  and prevent excesswe root growth from 
camng flow paths through the embankment (FERC) 

Place addbonal grass seed to prmde thucker grass cover as necessary (SE) 

3 10 6 Achons Currently Funded ut 1996 

Act~ons funded for thls dam in 1996 mclude spnng and fall inspechons, and momtonng as appropnate The pipe 
on the dam crest was removed in February 1996 

311 DamC-1 

3 11 1 Dam ConmtrOn 

The overall condtoon of this dam IS poor 

3 11 2 Reld Observatwns 

5130195 Insvectl on 

Spillway flow dunng May caused extenme eroslon at the end of the concrete spdlway slab (see photograph m 
Appendm A) A hole three to four feet deep and approxlmately twenty feet square was eroded at the end of the 
slab, and lesser eroslon was caused further downstream and upstream of the slab The spdlway flow washed most 
nprap protmon upstream and downstream of the slab out of the spdlway channel 

The lower part of the dam slope was wet and standmg water was found at the downstream toe The standug water 
was clear, indcatmg no loss of fines from the dam Ad&aonally, txe ruts on the crest were about four mches deep 
and full of water Thts conhhon w111 lead to further saturabon of the dam embankment D u n g  more recent 
inspemons, extensive desiccabon crackmg was found in the tue ruts, up to one foot 111 depth Thts condlfion 
increases embankment saturauon problems by allowmg water to fill up the cracks The combmaon of the 
standmg water at the toe, me ruts, and cracks, IS considered a potentmlly senous threat to the integnty of the dam 

Other items of lesser concern were noted dunng inspect~ons Dmccaaon cracks and mnor tue ruts were found on 
the downstream slope Mmor c r a c k  and concrete detenoraaon were noted in the concrete spdlway slab Small 
trees were found m the entrance to the spillway Some mnor concrete detenoraton was noted around the jomt 
between the pipe and the concrete headwall of the entrance to the outlet strudure The mam &de gate to the outlet 
condwt is operat~onal and exermed yearly, however a small butterfly valve located on thls gate IS moperable m the 
open poslaon m o r  bulgmg and W n g  was found in the bottom of the &et mndwt, as noted in previous 
inspemons As noted in premous inqechons, a jomt at the downstream end of the outlet condwt between the 
corrugated metal pipe smons has separated slightly and may be allowmg water &red access to the dam 
embankment at that point for potentml eroslon. Some eroslon was found in the outlet channel, as has been 
premously noted Runoff dmng the spnng formed a small eroslon gully near the nght abutment 

10131195 Insvectl on 

All prevlous findmgs were stdl found to be current New hdmgs  mcluded a slough in the downstream slope near 
the left abutment whch IS about ten feet long, soft spots and mmor craclung and eroslon & in the downstream 
slope, and a relatmely long crack about ten inches in depth in the left abutment Momtonng of the slough and the 
seepagelwet area at the downstream toe is discussed further below, however, the seepage showed signs of caryng 
sdment  dunng this inspmon These new findmgs add greatly to the concern about the integnty of the dam 

3 II 3 Achons Performed ut 1995 

No correctwe adons have been performed at th~s dam in 1995 Spnng and fall inspections were conducted as 
discussed above and momtonng actmbes have been performed as 1Med below 
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3 I1 4 Monztonng Actavltres 

Momtonng amvmes at the dam are currently performed dunng spnng and fall dam inspecttons Water elevabons 
at C-1 are not momtored since it operates as a flow-through structure, however, the pond Qd reach an elevabon 
mthm about a foot of the dam crest on May 17 wth flow through the spillway 

3 11 4 1 Seepagnet  Areas 

Adequate momtonng of the seepagdwet area at the downstream toe cannot be performed unless, at a -mum, 
vegetahon is cut short m the area The area at the toe IS momtored mually to the extent posslble dunng 
lnspectlons The upstream ends of the wet area were staked dunng the October lnspectlon so that an mcrease or 
decrease up the slope of the dam can be idenbfied Inspcmon and momtonng of seepage quality overall IS ddEcult 
due to the excessive vegetabon, however, mspe&on of an accessile area d a t e d  about one to two mches of 
water at the toe wth w b l e  movement of the water and sedment This IS a potentdy serious cond~t~on, although 
it is not known lfthe sdment IS from the dam at tb tune A momtonng field sheet was started for the wet area 
and IS located in Appendm C of tlus report The slough found dunng the October lnspectlon was staked so that 
changes can be measured, and a momtonng field sheet was started and IS located m Appenhx C of tb report 

3 I I 5 Recommended Actwns 

3 11 5 1 €&$I Pnonty Actions 

1 Repar spillway eroslon (RFOC) 

2 

3 

4 Repar cracks in dam embankment as necessary (USACE, SE) 

Remove mllows and catmls at toe, place sand/rock blanket to allow adequate momtonng of seepage quanbty 
and turbiQty and Qrect water away from toe (USACE, SE) 

Regrade crest and nght abutment to remove mmng and ensure proper dramage (USACE, SE) 

3 11 5 2 Pnonty Achons 

1 Momtor seep at toe (in accordance wth DIP WOC)) (USACE) 

3 11 5 3 Other Recommended A&ons 

1 

2 

3 

4 

Repar butterfly valve and lubncate and operate outlet gate annually (SE) 

Repar separahon between outlet pipes or sliphne outlet condmt wth plashc h e r  to prevent potenml stabfity 
problems and/or eroslon (IJSACE) 

Remove trees and excesswe vegetahon in spillway to prevent obstrucaon of splllway flows (USACE) 

Control vegetabon on upstream slope to allow for proper inspectton and prevent excesswe root growth from 
causing flow paths through embankment (USACE) 

3 I1 6 Actrons Currently Funded UI I996 

Amons funded for t h ~ ~  dam in 1996 include spnng and fall inspect~ons, and momtonng as appropnate 

3 12 DamC-2 

3 12 I Dam Condztzon 

The overall con&tIon of ths dam IS queshonable 
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3 I2 2 Field Observatwns 

5130195 Inmectl on. Water Elevabon 5760 8’. 54% on 5130195 

The conhbon and integnty of the outlet condut cannot be detemned because the valve is located at the 
downstream end and the water m the pond was not Suffiaently low enough to allow i q o n  from the upstream 
end It is unknown If the outlet works are operable, or would be able to be used in an emergency, since they have 
not been operated m at least 4 years and most ldcely not since 1989 The intake structure also could not be 
inspected due to the water level in the resewow Excessive vegetabon in the outlet channel prevented inspemon of 
the downstream end of the outlet for seepage and piping problems 

A long~tudmal crack was found on the crest along the upstream slope n m m g  intemttently throughout the length 
of the crest The crack was 118” to 1/2” wde and approxunately one foot to eighteen inches deep It IS unknown at 
thu bme the exact cause of the crack The crack may be due to separabon of the nprap and beddmg layer on the 
upstream slope from the sod embankment, or possilly due to the start of a shallow surface slough caused by wet 
conhbons d u n g  the spnng The crest was closed off to u n n v  trafl6ic f o l l o w  thu inspechon and the 
crack IS h n g  momtored as described below Major are ruttmg up to three inches m depth was found in the crest 
at the tune of mspectron, but has 

Other items of lesser concern were noted dmng lnspectton Transfer pipes where present on the crest whch were 
later removed As prewowly noted, treatment wts are located in the spdlway and roads located in the spillway 
expose bare sod that would hkely erode extensively d u n g  spillway flows 

been repamxi 

11/20/95 1- on. Water Elevabon 5756’. 21 3% on 11/22/95 

All prewous findugs were shll found to be current Momtonng of the crack IS hscussed below, however, in 
general it has improved mce the prenous mspechon and does not appear to mhcate a dam stabhty concern at 
th~s bme The deep trre ruts had been filled at the bme of this inspect~on, however adhbonal crest grahng IS Strll 
needed New iindmgs mcluded an item found after the spnng ispectlons, whch IS a lack of soil support under the 
inclinometer and piezometer well concrete pads, believed due to expamaon and shrinkage of soils from the heavy 
spnng preapitabon. Although ldcely not detnmental to the piezometer wells, the possible affect to inclinometer 
readmgs IS dtscussed below 

3 12 3 Actrons Performed ut 1995 

The deep ruttmg 111 the crest was repmed in the summer of 1995 Spnng and fall mspechons were conducted as 
~ L S C U S ~ ~ ~  above and momtonng a m b e s  have been performed as lmed below 

3 I2 4 Monztomg Actrvltres 

3 12 4 1 Pond Elevation 

Water elevabons at C-2 are momtored three times per week, and more frequently If heavy inflow IS occufnng 

Pond C-2 ranged between elevabon 5755 5’ (18 9%) and 5763 5’ (79 1%) in 1995, and was at an average elevabon 
of 5757 5’ (29 9%) C-2 was 50% capaaty for a combmed bme penod of about one month Moncal pond 
elevabon graphs mhcate that th~s is the hghest peak elevabon the pond has been at in recorded hwtory 

3 12 4 2 Piezometers 

There are seven piezometers located in the dam, three in the crest and four at the downstream toe The 
piezometers are roubnely read weekly and are read more frequently when ERP “achon level” elevabons are 
exceeded DH-CI and DH-C2 (crest and toe respectwely) were installed in 1991 wth their screened &ons 
d a t e d  m bedrock 

DH-C 1 has hwtoncally correlated farly well wth the fluctuabng pond elevabons wth a response tune of about two 
weeks The piezometer &d not exceed any “achon level” elevabons thu spnng The “spdce” on the graph in 
August is llkely due to an erroneous readmg rather than an actual water elevabon change DH-C2 shows no 
reahly drscermble correlabon wth fluctuabng pond elevabons and appears to be operalmg on a cycle that peaks 
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around January and bottoms out around August every year Piezometer readmgs thw year i d c a t e  it wdl follow its 
prewous cycle and showed no apparent anomalous con&bons dmng hgh pond levels The cycle may possiily be 
due to a groundwater cycle in the area, but 1s not llkely due to any changes in the dam 

Piezometer wells C2-94-02 and C2-94-03 (crest) and C2-94-11, C2-94-12AY and C2-94-13A (toe) were installed m 
1994 and are screened through the enhre dam embankment C2-94-11 and C2-94-13A are the only newly installed 
piezometers at Dam C-2 that show any apparent correlabon wth pond elevabons However, there 1s currently 
imufliaent data to estabhsh any real correlabon wth these two piezometers at thu tune because peaks by these 
piezometers dunng May may be parhally attnbuted to groundwater influences The ‘‘~plke~~ m the graph for C2- 
94-1 1 m September 1s llkely due to an erroneous rea- rather than an actual water elevation change 
Piezometers C2-94-11 and C2-94-13A exceeded “aaon level” elmhons on M y  18 and 17 respectrvely and 
remamed above then hmts for slightly over a month, reachmg peaks of 1 85 feet and 1 07 feet over then lmts on 
May 30 and May 17, respectrvely The downward trend of the new piezometers mce installabon may be due to 
the hsipabon of water fiom the well after it was filled wth water for permeab&ty testmg 

Momtonng of all piezometers wdl conbnue so that further data can be collected for analyses Ad&bonal field 
testmg on the crest pezometers, as well as plomng phream surfaces on dam cross sechons, may prowde fwrther 
lnslght into the sigmficance of some of the readmgs 

3 12 4 3 Inclmonteters and Movement Monuments 

Results from these momtonng amwhes are currently mconcluswe because Merent momtonng methods dld not 
produce results whch correlated to demonstrate movement, or no movement, of the dam embankment Momtorrng 
was performed approxlmately monthly for a year after installabon in 1994 of both mclmometers and crest 
monuments in order to obtam a stawcal baseline and idenm any problems m momtonng techmques 
MONtOrmg 1s now bemg performed quarterly unless further condttons develop that mlcate more frequent 
momtonng 1s necessary 

Inclinometer readmgs (Appendx E) since 9/94 indtcate possible honzontal movement of the dam embankment m 
the area of the installaaon of approxlmately three tenths of an inch m the downstream & w o n  in the upper ten 
feet of the inchnometer At depths of ten feet or greater the mclinometers show httle &scermble movement The 
readmgs indcate a trend m movement in the downstream &-on through May in the upper ten feet, after whch 
the upper seven feet showed movement back in the upstream &rix%on 

The honzontal movement monument measurements in the honzontal &emon (graphs located m Appenh D) are 
=cult to interpret mce they seem to vary relamely wdely, however, they do not inhcate mgmficant movement 
or overall trend in movement Apparent movement inhated on the honzontal movement graph is believed to be 
attnbutable to the accuracy of the survey teclmque rather than movement of the dam embankment itself In 
several cases the readmgs mdxate a relabvely large apparent movement that 1s obwously erroneous It 1s apparent 
that the survey techmque used for these measurements is suscephble to errors, however, future surveys wdl be 
venfied in the field to elimmate these, and re-surveyed where necessary 

Movement monument measurements in the vertml dnechon indmted a relatwely large apparent movement 
upward durrng July 1994 and back down in August 

Although it 1s not possible to saj concluswely at thu hme that the apparent movement in&cated by the 
inclinometer 1s not movement of the dam embankment, it 1s believed that the inclinometer casing is mmng 
independently of the embankment A steel w i n g  1s grouted around the top of the inclinometer casing, around 
whch a concrete pad is anchored approxlmately three feet below the top of the caslng The concrete pad 1s slopmg 
in the downstream &rechon at the downstream edge of the crest, and it 1s believed that the weight of the concrete 
is pullmg the casing m a downstream direcbon Recent field inspe&ons of the Dam A-4 and B-5 inclinometers 
found that the pads for those mclinometers l&ed slightly above the ground surface, and that the tops of those 
m n g s  could be moved an mch or more in any d x m o n  by pushng on it Although the C-2 inclinometers do not 
exhiit such extreme conabons, it is likely that surular con&hon exlst to some extent for the C-2 mclinometers as 
well It is believed that the wet weather ths spnng probably caused some swelling of the soil, and that the 
subsequent d y n g  of the soil thls summer caused shrinkage of the soil under the concrete pad It 1s believed that 
the movement inhcated by the inclinometer is due to these factors, rather than movement of the dam embankment 
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itself It is possible that the upper porhon of the dam expenenced some small movement due to the excessNely wet 
cond~trons expenenced this spnng, whch somewhat stabilized upon drylng out, however, actual movement of the 
dam embankment of the amount indmted by the inclinometer in the upper ten feet would be expected to be 
indmted in the honzontal movement measurements for the movement monuments as well, wluch have not 
mdmted any apparent real movement The weight of the concrete pad, If it u not well supported, may cause 
addhonal deflecbon of the inclmometer casmg, as well as the other factors dtscussed Dam momtomg personnel 
are currently purmng possible solutrons to the problems wth the inclinometer casmgs mce actual dam movement 
may be m d t  to Merentmte from movement of the inclinometer m g  caused by external factors 

It IS unllkely that the entrre dam embankment would expenence a settlement of over a tenth of a foot and then 
begn to rebound upward, as indmted by the vefical movement measurements for the movement monuments, or 
that thls amount of verhcal movement inhcafing a slope fiulure would not be accompamed by notrceable 
movement in the honzontal & m o n  measurements for the movement monuments Survey notes for monument 
surveys were rechecked for possible errors and found to be accurate Because of slxtular relatively large apparent 
verhcal movement at Dams B-5 and A-4, momtonng personnel believe the off dam monument used as a 
benchmark for the survey 1s susceptible to movement and abandoned its use m September 1995 It 1s beheved that 
the benchmark, a 2 1/2 mch dmmeter alummum cap on a a l m u m  pipe 30 mches long encased m concrete, was 
at a lugher elevation dunng the surveys in May, June, and July 1994 due to the wet spnng conhtions that caused 
expansion of the soil around the benchmark All surveys are now based off of a new off-dam benchmark that IS the 
same as the on-dam monuments that mmmze effects of soil condmons (stamless steel rod drrven to refusal, 
approxlmately twenty feet below ground surface, mth greased fin to allow the immedmte ground surface around 
rod to move wthout the monument mmng) 

Baselines wll  be established for both honzontal and verhcal measurements from an average obtamed from the year 
of momtonng, from whch all future measurements wll  be based Tolerances wd1 also be establuhed based on the 
data, and any measurements outslde of the tolerance wll  be re-surveyed 

3 12 4 4 Displacement 

The crack on the upstream edge of the crest found in May was momtored for changes weekly through May, and 
wll  now be momtored as part of spnng and fall inspect~ons since no slgolficant movement has occurred, unless 
conhtrons wanant adhhonal momtonng The mdth of the crack has decreased so that it 1s currently barely 
hscermble in most locatrons and some cracks are now present outside the areas mtdly staked No verhcal 
movement has occurred A copy of the momtonng checklist is contamed in Appenhx C 

3 I2 5 Recommended Actrons 

3 12 5 1 Prionty Actions 

Momtor crack 111 accordance wth DIP (RFOC) 
Momtor pond elevatron and piezometers in accordance wth DIP and pedorm amons in accordance mth the 
ERP, rmse ERP as necessary (USACE, SE) 

Momtor movement monuments and inclinometers for movement in accordance wth DIP and rewe ERP to 
include amons related to this momtonng (RFOC, WC) 

Operate gate annually (USACE, SE) 

Inspect outlet condult to ensure integnty intact W O C )  

Install gate on upstream end of outlet conduit to prevent pressunzed condult (USACE, SE) 

Remove excessive vegetafion in outlet channel to allow proper inspecbon and prevent o b m o n  of flows 

Repar crack (RFOC) 
( F E W  
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3 12 5 2 Other Recommended Actions 

1 Regrade enbre crest to ensure proper dramage (RFOC) 

2 Control vegetauon on upstream slope to allow for proper impemon and prevent excesslve root growth from 
causing flow paths through the embankment (TERC) 

Place adhbonal grass seed to provlde thxker grass cover as necessary (SE) 3 

3 12 6 Actaons Currently Funded ~11996 

Act~ons funded for th~s dam in 1996 include spmg and fall mspectlons, and momtonng as appropnate The pipe 
on the dam crest was removed 111 February 1996 

3 13 Landfill Dam 

3 13 1 Dam Condiiwn 

The overall conhbon of tlus dam IS queshonable 

3 13 2 field Observatrons 

6/5/95 Insme& on. Water Elevabon 5914’. 40 1% on 6/5/95 

Wet areas were found at the toe and abutments wth stand~ng water in some locations The lower areas are 
believed to have been caused by a combinabon of seepage from the dam along wth ground water, and the upper 
areas caused by runoff The areas were momtored imtdy, as ~ I S C U S ~ ~ ~  further below under Sectton 3 12 4 3, but 
are no longer present or momtored Also see the dwuss~ons on pond elevabons and piezometer momtonng for 
addbonal informabon 

The condmon and mtegnty of the outlet condwt cannot be detemned A valve and blank flange are located at the 
downstream end and a valve is located at the upstream end It IS beheved there IS also a blank flange located on 
the upstream end The water level was too hgh to allow mpechon for thts or of the intake structure The valve 
on the upstream end of the outlet is probably moperable due to a bent valve stem. Sigmficant tue ruts were found 
on the crest up to 2” deep wth standug water The ruts have mce been repaned but the crest needs further 
gradmg to ensure proper dramage 

Other items of lesser concern were noted durrng -on A m o r  eroslon area was noted at the entrance to the 
concrete spillway along the South bank, as well as s l o w  on both banks of the spdlway channel downstream of 
the box culvert, as prewously noted There IS no nprap m e r  on the lower porhon of the upstream slope and a 
small scarp was found below the nprap h e  Ahor rodent holes were found in the downstream slope 

12/7/95 Insvect~ on. Water Elevabon 5913 7’. 38 3% on 12/7/95 

All premous findmgs were stdl found to be current figh grass on the downstream slope made -on a c u l t  
The deep bre ruts had been filled at the bme of this mspecboon, however add~bonal crest grad~ng IS stdl needed 

New findmgs included a scarp forrmng along the length of the upstream slope of the Smtary Landfill Dam The 
scarp IS approximately two feet in depth wth benchmg of the eroded matenal occumng below the water level 
Addtbodly, smaller scarping and benchmg amon was observed at vaflous levels above the current level and 
below the level of the nprap covenng the upper porhon of the slope Exammuon of prev~ous photographs for the 
dam inhcate the upstream slope was covered relamely umformly wth cobbles, whch were overlam w ~ t h  nprap on 
the upper porhon of the slope in 199 1 The cobbles are no longer m i l e  on the lower porhon af the slope below 
the level of the nprap It IS believed that nprap placement operabons may have loosened the outer shell matenal of 
the dam, a gravelly sand, whch then slid down the slope, wvemg the cobble layer 111 a loose, uncompacted layer 
Ensumg wave W o n  when the water level was below the nprap level has caused further shdmg and benchmg of 
the loose matenal Whde it IS not beheved that the current scarping m o n  1s an lmrmnent threat to the dam’s 
overall stability, but rather a dd movement of the embankment shell m a t e d  it IS hkely that the loosened 
shell matenal wl1 conbnue to shde, partmlarly when the water levels are below the nprap m e n n g  The 
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poSslb&ty of masme shdes of shell m a t e d  and nprap e m  If shell m a t e d  IS eroded severely enough M y  
below the nprap level Adhbonally, drawdown of the reservoir in the spnng af€er the qnng runoff has filled the 
reservoir may cause further slidmg of the matenal, and drawdown rates may need to be adwed to rm~rmze  the 
effects of the drawdown The water in the resefvoll has subsequently been lowered one and one-half feet in 
elevabon to prevent further erosion of the large scarp area However, a scarp IS hkely to occur at the current 
reservoir elevabon W e  fillmg of the reservoir to above the elevabon of nprap protmon would llkely afford 
better protmon agrunst further scarping achon, mamtammg adequate reservoir capaaty for spmg runoff is also 
important, hence the declslon was made to lower rather than mcrease the reservoir elevabon 

3 I3 3 A&m Performed ut 1995 

The deep fire ruts 111 the crest were repamxi in the summer of 1995 Spmg and fall inspect~ons were conducted as 
cfiscussed above and momtonng a m b e s  have been performed as 1Med below 

3 13 4 Monlrorutg Adrvlaes 

3 13 4 1 Pond Elevahon 

Water elevabons at the Landfill Pond are momtored weekly, and more frequently If heavy inflow IS occurring The 
Landfill Pond ranged between elevabon 5910 5’ (22 3%) and 5919 5’ (85 7%) in 1995, and was at an average 
elevabon of 5915 1’ (47 3%) The pond was above 50% capaaty for a combined tune penod of about four 
months fistoncal pond elevabon graphs indmte that the pond has been at hgher capaabes than ttuS (90% in 
1993) for an extended penod of tune 

3 13 4 2 Piezometers 

There are two piezometers located in the dam, one m the crest and one at the downstream toe, whch are read 
weekly (see piezometer graphs in Appenhx D), were W l e d  in 1992, and are screened through the enbre 
embankment Crest piezometer 47292 has shown a relabvely small amount of change wth the pond elevabon, but 
does show some correlabon The piezometer &d not exceed the premous lwtoncal lugh seen m 1993 Toe 
piezometer 47492 also showed some degree of correlabon wth the pond elevabon, although it rose slightly dunng 
both spnngs pnor to 1995 Tlus spnng, the piezometer rose to an elevabon over three feet hgher than premous 
hghs, although the pond elevabon &d not exceed premous hghs, nor was the pond held for a relamely extended 
penod of tune at a lugh level Due to the wet spnng and to d~cabons of premous lugh elevabons m the 
piezometer dunng the spnng, it IS beheved that groundwater 111 the area was the primary cause for the relabvely 
h g h  piezometer elevabon thIS spnng Thu does not infer that the elevated level in thIS piezometer IS not a cause 
for concern mce saturated areas were found at the toe of the dam, as d~scu~sed below 

3 13 4 3 SeepageJWet Areas 

The wet areas at both abutments found in May were momtored at least three bmes per week for about a month 
See Append~x C for checklists Dunng tlus tme the area and degree of wetness changed greatly dependmg on the 
amount of preapitabon received All standmg water in the area was found to be clear Field mvet&gabons 
revealed that m the hgher areas only the surface soil was saturated, and therefore was not lkely caused by seepage 
from the pond through the dam abutments The saturated lower porbons were believed to be ma~nly due to hgher 
than normal ground water in the area from the wet spnng, w~th some intluence from the pond elevabon The pond 
has lustoncally been at the elevations it was thIS spnng, wth wet areas found only one other bme in the past 
dunng another relabvely wet spnng (1992) A hgh water elevabon in the area tlus spnng was indmted by the 
hgh water elevabon of the toe piezometer Momtonng of the areas w~th the checkhsts was dlsconbnued at the end 
of May, however, vlsual inspechons were shll performed dunng piezometer momtonng All areas are currently 
dry 

1995 Year End Dam Inspechon and Monitonng Report 28 



3 13 5 Recommended Actwns 

3 13 5 1 Pnonty Actions 

1 

2 Visually momtor scarp on upstream slope (RFOC) 

Momtor piezometers and pond elevabon in accordance wth DIP (USACE) 

3 13 5 2 Other Recommended Actions 

1 Make outlet works operafional and operate annually (USACE, SE) 

2 

3 

4 Repax sloughs in spillway (FERC) 

5 

Regrade crest to ensure proper dra3nage and place soil over box culvert (USACE, SE) 

Ratlse ERP for dams to include piezometer spec& amon levels and amons for the Landfill Dam. (RFOC) 

Fill rodent holes to prevent posslbihty of drect flow through holes and excesswe removal of sod from the dam 
embankment (RFOC) 

3 13 6 Adaons Current& Funded ut 2996 

Acttons funded for ~s dam in 1996 include spnng and fall inspe&ons, and momtonng as appropnate 
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NAMEOFDAM , k-1 - DATE INSPECTED /&/y/q 5. 
INSPECTORS d& ,Flf?5t ImwdS ./ DbMr50 Id 

CHECKLIST NUMBER ICD 

DIRECTIONS Mark an "X" in the YES column if a new nern of concern II noted otherrnnre 
ma& an X" in the NO column 
in the OLD ITEM column If an nern doer not apply wnte PIA h the REMARKS column 

If the problem has been noted before mark an "X 

d SIMer? I I X  I I 
e Rodent Holes? - 4 1  

COMPLETED BY / 



NAME OF DAM - DATE INSPECTED 6 / C / q  y 

pzjR%%- W S t Q e E ,  4 \ 

a Riprap Missing Sparse Displaced? < s &I .c;Lot=Ic- 
b Slope stability? Y SPglLf? 
c Depressions or Buldges? 
d Cracks with Displacement? V 

INSPECTORS pR$k&Rf, F LJOOP5 
CHECKLIST NUMBER ICD 368 

DIRECTIONS Mark an 'X in the YkS column if a new item of concern is noted otherwise 
mark an "X' in the NO column If the problem has been noted before mark an 'X 
in the OLD ITEM column If an item does not apply write NA' in the REMARKS column 

4. 
I 

x 
X 

I I 4-A  I 
b Visualflspection of Piezo Well x 

COMPLETED BY 

NAME I GNATU RE DA E 





DIRECTIONS Mark an "X in the YES column if a new item of concern is noted othewse 
mark an 'X" in the NO column If the problem has been noted before mark an 'X 
in the OLD ITEM column If an item doe. not apply write NA" in the REMARKS column 

v 
, &:**a"mmm m<.8.<.t.. 

a Instrumentation Uncalibrated? I/ I I #I& 
b Instrumentation Damage? 1/1-21 

- 
a Corrosion of the conduct? U 
b Is the conduct misaligned? X I  4 
d Valves unlocked/unsecured? 4 

& Any ObrtNctrOn8? x I 'F 9MfWTIU;1,5 P f )ysl;m . VEM rc> I -  



DIRECTIONS Mark an X in the YES column if a new item of concern is noted otherwisa 
mark an X' in the NO column If  the problem has been noted before mark an X' 
in the OLD ITEM column If an item does not apply write 'NA" in the REMARKS column 

w 
e Riprap Missing Sparse Displaced? 
b Slope unstable? 
c Depressions or Euldges? 
d Cracks with Displacement? 

1 / 
x S?A.Pre dCAIZ <tu u- ,/ 
k 
X 
Y 

c Seepage? 
d Slides? 
e Rodent Holes? 

/ 

I 
I I I 

b Visual inspection of Rezo Well , 

x 
x 
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DIRECTIONS Mark an X in the YI-S column if a new ltem of concern i8 noted othemse 
mark an "X' in the NO column If the problem ha6 been noted before mark an 'X' 
in the OLD ITEM column If an ltem doe6 not apply wnte 'NA" in the REMARKS column 

b Joint Problem.? 
c Joint Leakage? 
d Is released water 

Undercutting the outlet? 
Erodmg the embankment? 

s( 

5 

. _ _  .f4fwf,M*bkmmwR . 
a Instrumentation Uncalibrated? 
b Instrumentation Damage? 
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3 .wmw.  s- ., .,_. . .. .. ._... , ._ 1 
a Riprap Missing Sparse Displaced? X X ClFWV f i k .  
b Slope unstable? x 
c Depressions or Buldges? 
d Cracks with Displacement? x 

I 
NAMEOFDAM A -3 DATE INSPECTED 6 /I 3/q 3 

E. rl Ah) hF.A I 
- 

INSPECTORS 
I 

'9 m $ a m w Q N w f i ~ t  
A d  jMi#d-&bil imu-m. 
a Instrumentation Calibrated? I9 I I 
b Visual inspection of Piezo Well U I  
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7 - 1  e< 
a Riprap Missing Sparse Displaced? X 
b Slope unstable? c 
c Oepressions or Bulges? % 
d Cracks wrth Displawment? % 

Ib Any erosion or sink holes? I I x I I 
c Are tmes growng on slopes? I 1 A 1  I 
d Cracks? I X  I 
e Slope unstable? f r h k ~ / l . #  Ef Gib! * ZCMktrkz )G 

I '  I X  I I -  I 
Rodent Holes? I 5~ l f iF&@.ffk  
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le Rodent Holes? I X  1 -  I x I I 

I VI I I 
Undercutting the outlet?I I X  I I 

Eroding the ernbankment7l 
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a Riprap Missing Sparse Displaced? Y 
b Slope stability? < 
c Depressions or Buldges? x 
d Cracks with Displacement? 1( 

CHECKLIST NUMBER ICD 

;7. A ~ ~ ~ W C Q ~ ~  1 
a Any erosion? x 
b Cracks? \r 
c Seepage? Y' 
d Slides? v 
e Rodent Holes? k 9 

I -9 @@NWNQMWfi- 
: ?md a#tda#d In#tmkuWftort+ 
a Instrumentation Calibrated? 1At I 
b Visual inspection of Rero Well I I 
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DIRECTIONS Mark an “X in the YES column if a new Rem of concern is noted othawse 
mark an ’X” in the NO column If the problem ha. been noted before mark an X 
in the OLD ITEM column If an rtem does not apply wnte “NA in the REMARKS column 

c Seepage? x 
d Slides? K 
e Rodent Holes? 

a hstrumenta~on Uncalibrated? 
b lnstrumentatmn Damage? I , &  I I 
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b Slope unstable? L 
c Depressions or Buldges? 
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INSPECTORS 

CHECKLIST NUMBER ICD od 6j15147 

-c W ~ r r i R o L C r D  
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DIRECTIONS Mark an 'X' in the YES column if a new item of concern is noted otherwise 
mark an "X' in the NO column If the oroblem has been noted before mark an 'X' 

rr", AWrnWCQRTrn \ 

a Any erosion? x 
b Cracks? x 
d Slides? \ 
e Rodent Holes? Y MI- 

c Seepage? Y 

:$ E q q c r t n r n W Q r r t  
i &b&tdat$d ~~m~tM~Wrdtt, l 
a Instrumentation Calibrated? Ik 1 
b Visual inspection of Piezo Well P, 

/ Leakage? I I I I 
/ loperated wthn last year? I 

I 



+ + 



DIRECTIONS Mark an "X" in the YES column if a new Rem of concern is noted othewse 
mark an "X" in the NO column If the problem has been noted before mark an X 
in the OLD ITEM column If an Rem does not apply wnte 'NA" in the REMARKS column 

~?W&ll@@ 
a Surface detenoration? 
.b Joint Problems? x 
c Joint Leakage? x 
d Is released water 

Undercutting the outlet? x 
Eroding the embankment? 
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c Eroaon or Sink Holes? 
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c Depressions or Euldges? y 
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-: 
a Spillway deterioration or eroding? 
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1 I 

a Concrete surface deterioration? Y XI I, \ C f M -  7umx+J *m* kmwsY- 
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DIRECTIONS Mark an "X" in the YES column if a new item of concern is noted otherwtse 
mark an X" in the NO column 
in the OLD IEM column I f  an Rem does not apply wnte 'NA" in the REMARKS column 

If the problem has been noted before mark an "X" 

e Slope unstable? I X I  
f Seepage? $ I Y E S  4'. V r m Y  r h i F K W  
9 Rodent Holes? I X I  

Y.. . d.&!#* dkmm*n. 
a lnrtnrmentation Uncalibrated? 1 %  I I 
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a Surface datenoration? 
b Joint Problems? 
c Joint Leakage? 
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CHECKLIST NUMBER ICD 

I _  * 
a Riprap Missing Sparse Displaced? 
b Slope unstable? 
c Depressions or Buldges? n 
d Cracks with Displacement? 

1 v 

DIRECTIONS Mark an 'X' in the YES column if a new item of concern IS noted otherwise 
mark an X' in the NO column If the problem has been noted before mark an X' 
in the OLD ITEM column If an item does not apply write NA' in the REMARKS column 

- 
:3< Mwcpcmw3tm 'a ><.A 

b Any erosion or sink holes? L\JlmCw. X P C H  
a Adequate grass cover? X 

c Are trees growing on slopes? 3 

a Spillway deterioration or eroding? I 
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c Are slopes sloughing? 
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DIRECTIONS Mark an *X in tha YES column if a new Rem of concern IS noted othemnae 
mark an "X" in the NO column If the problem has been noted before mark an 'X" 
in the OLD ITEM column If an Rem does not apply wnte "NA' in the REMARKS column 
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DIRECTIONS Mark an ‘X” in the YES column if a new item of concern IS noted otherwise 
mark an ‘X’ in the NO column If the problem has been noted before mark an X ‘  
in the OLD ITEM column If an item does not apply write ‘NA in the REMARKS column 
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DIRECTIONS Mark an 'X" in tha YES column if a new ltem of concern is noted oths~nre 
mark an "X' in the NO column If the problem has been noted before mark an X" 
in the OLD ITEM column If an ltem does not apply wnts "NA' in tho REMARKS column 

c Seepage? I I 
d Slider? 

Le Rodent Hole87 I 1 x 1  I J 
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mark an 'X in the NO cdumn If the problem has been noted before mark an 'X' 
in the OLD ITEM column If a n  item does not apply write NA in the REMARKS cdumn 
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b Instrumentation Damage? I I I 
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Instrumentation Calibrated? I I I 

DIRECTIONS Mark an X' in the YES column i f  a new nem of concern is noted otherwise 
mark an 'X' in the NO column If the problem has been noted before mark an X' 
in the OLD ITEM column If an nem does not apply write NA' hn the REMARKS column 
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b Joint Problems? >lD& oc- c&&wEL- 
c Joint Laakage7 *SSUG sc 19 5L4 P f 3 ' I - k Y b ; P r r  
d Is released water I 

Undercutting the outlet? 
Eroding the embankmem? I 
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DlRECTlONS Mark an "X" in the YES column if a new ttem of concern is noted othetwtse 
mark an "X" in the NO column If the problem has been noted before mark an "X 
in the OLD ITEM column If an Rem does not apply wnte "NA in the REMARKS column 

e Slope unctable? I A I 
f Seepage? )r 

g Rodent Hole.? I X  YPA I MlldGL 
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DIRECTIONS Mark an X in the YES column if a new item of concern is noted otherwise 
mark an "X" in the NO cdumn If the problem has been noted before mark an "X' 
in the OLD ITEM column If an item does not apply wrne "NA' in the REMARKS column 
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c Joint Leakage? 
d Is released water 
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b Visual inspection of Rezo Well I I 
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DIRECTIONS Mark an ’X  in tha YES column if a new item of concern is noted otherrrvlss 
mark an “X” in the NO column If the problem has been noted before mark an “X 
in the OLD ITEM column If an item does not apply wnte NA in the REMARKS column 
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d Slider? I 
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b Instrumentation Damage? X I  

COMPLETED BY 
A 



E 

NAME OF DAM 

' INSPECTORS 

c Jant Leakage? I 
d Is released water 

Undercutting the outlet?l 
Eroding the ambankment?l 

CHECKLIST NUMBER ICD 
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mark an "X" in the NO column If the problem has been noted before mark an 'X' 
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